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PREFACE 


"ZOHN KERSEY. 


B OUT the Year 1629, our 
Le arned Conntry Mar, EDMUND 
WINGATE, Eſquire, Pabitſh'd a 
Treatile of Arichmetickh, divided 
into [Iwo BOOKS, the one In- 
tituled Natural Aithmetick, the 
other Artificial Arithmetick; and 
in regard his principal Deſign in 
thar Treatiſe was, to remove the 
Difficulties which ordinarily ariſe 
in the Practice of Common Arithme- 
tick, by the Help of Artificial or 


Borrowed Numbers, called Logarithms, (whoſe proper Work 


is to perform Multiplication by Addition ; Diviſion by Sub- 


tration, &c.) he did then in his ſaid Firſt Book omit divers 


Pieces of Common or Prad ical Arithmetickh, which for the 
perfect and Univerſz1 Uoderſtanding of ir, were neceſſary to 
be inſerted : Bur, after the firſt Imprefion of both thoſe 
Books was ſpent, our Aithor being importuncd to take Care 
nf the Second Editicmn, he promiſed his Afſitence therein: 
vet his other neceflary Employ ments not permitting him to 
purſue his ſaid Purpoſe, he was pleaſed to imparc bis Thoughts 
concerning the ſame to me, together with his Requeſt, That 
I would pervſ- the ſaid Firſt Bock, and ſupply it with ſuch 
pieces of Practical Arithmetich, as, for the Realons aloreſaid, 


- were wanting in the Firſt Edition. 


In Purſuance of this Requeſt, I have contributed my Talent 


tewards Perſectiog the ſaid Treatiſe, upen our Author's' 


Foundation; partly in bis Life-time, to bis gcod Liking, ard 
8 0 


partly ſince his Diceafe, in ſeveral Editions committed to my 


Care to be prepa ed for the Preſs; wherein | have uſed my 
beſt Endcavours, as well to preſcrve this Book as a Monn- 
ment of our ſaid Auibor's Worth, as alſo to make it a Com- 
pleat Store Houſe of Commen 4ritmetich ; ſrom whence the 


. Inge nious 


——_ 


The PRETA Cx. 


Ingenious may be furniſh'd with the Excellencies of that Art, 
in Reference as wcll ro Commen Affairs as to the Practical Parts 
of the Mathematics, And in order to theſe Ends, I bave maed 
thole following Alterations and Additions; namely, 

Erft, For the Eaſe and Benefit of thoſe Learncrs, rhar de- 
fire only ſo much Skill iu A-ithmetich, as is uſeful in Accompts, 
Trade, and ſuch like ordinary Employ ments; the Doctrine of 
whole Numbers, (Which, in the Firſt Edition, was inter— 
mingled with Definitions and Rules concerning Broken Num- 
bers, commonly called Fractions, ) is now entirely khandied 
a-part. And to the End the full Knowledge of Pra8ical 


 ArF#bmetich in whole Numbers might more clearly appesr, I 


have explained divers of the old Rules in the Firft Five Chap» 
tere, and framed a-new the Rules of Diviſion, Reduction, and 
the Golden-Rule, in the Sixth, Seventh, Eighth, and Ninth 
Chapters: So that now Ari:hmetick in Whole Numbers is 
plainly and fully handled before any Ent'rance be made into 
the craggy Paths of Fractions, at the Sight of which ſome 
Learners are ſo diſcouraged, that they make a ſtand, and cry 
out, Nen p'us ultra, T here's no Progrels farther, 

Secondly, To ailift ſuch young Students as would lay a good 
Foundation for the attaining of a general Knowledge in the 
Matbematichi, I have in a familiar Method deliveted the en- 
tire Doctrine of Fractions, beth Vulgar and Pecimal, which 
was omitted in the Firſt Edition; and have aifo newly framed 
the Extraction of the Square and Cube-Rcois, in a Method 
which by Experience is found to be much eaſier than that com- 
monly uſed teretofore, and is cxatly ſuirable to the Conſtruc- 
tion or Compoſition of Square and Cube Numbers. | 

Leſtly, I have added im APPENDIN, furniſhed with 
Variety of chcice and deijghrtul Knowledge in Numbers, both 
Practical and 1 heoretical. In all which Perturmarces, I bave 
carneſtiy aimed at Truth, Petſoicuity, and exact Correction, 
both of the Text and Numbers : So that J hope thts Buck is 
now ſupplied with all Things neceſſary to the full Know!e@ge 
and Practice of Cemmon 141itkmetich, the Eſefulneſs whereot 
is ſo generally known, that there will be no need of Aręu— 
ments ro excite any one that is defircus ct his own or the Pub. 
lick Good, ro be acquainted with ſo excellent an ART. 

But if the more curious Artift, after he is well exercis'd in 
Vulgar Arithmetich, deſires farther Inſpection into the My ite. 
ries of Numbers, his bet Guide is the admir ble As cali'd 
Algebra; the Elements of which I have exylaincd at large iu a 
Treatiſe lately Publith'd. 


JoHN KERSE x. 
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TABLE of CoNTENTSs; 


Where thoſe Cnayrexs of Mr. Winggte's, 
which have been altered and framed a-new by 
John Kerſey, are diſtinguiſhed by this Mark, : 
And thoſe Chapters that have been entirely com- 
poſcd by the ſaid F. K. may be diſcovered by this 
Aſterisk “. 


The Doctrine of whole Numbers, is contained in the 
Firit Fifteen Chapters; the Titles of which are 
theſe following. | 
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The Extract ion of Roots is contained in the Two 
Chapters next following. 


Tue Extraction of the Square- Root. 32 


164 
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—33 | 179 
't he Relation of Numbers in Quantity and Quality 
1s contained in the two following Chapters. 
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where of Arithmetical aud Geome- 
trical Proportion, —— = — 
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Common Arithmetich. 


The Firſt Book. 


I 


Concerning Notation of Numbers, 


WAS RITHMETICK the ART of Ac- 
— counting by Number. As Magnitude, cr 
Greatneis, is the Subjet of Geometry, 10 
anna, or Number, is that of 4ritheinc 
e, 


II. Number is that by which every Thing is ,;,,, 

. a . os. 
numbered; or that which antwers this Queitton, WE 
How many? (unleſs it be aniwered by nothing: So 1f it be 
asked, How many Days are in a Week ? The Anlwer 15 Scven, 
which is called N unber. 


* B TIT, The 


2 Notation. Book I. 


W Bl The Notes or Characters, by which 
55 Nene umber is ordinarily expreſſed, are theſe, 1 one, 
ber ir exp elſeg, 2 two, 3 three, 4 four, 5 five, 6 fx, 7 ſeven, 

is exp eſſed. 8 eich a a 

eight, g nine, o nothing. 

IV. Theſe Notes or Characters ate either ſigaiſicant Figures, 
or a Cypher. | 

V. The lignificant Figures are the firſt Nine; viz. 1, 2, 3; 
45.6,7,3,9. The fitſt of theſe is more particularly called 
an Unit or Unity, and the reſt are ſaid to be compoſed of 
Units: S0. 2 is compoſed of two Units, 3 of three Uni- 
ties, Sc. 

LI. The Cypher is the laſt, which tho of it ſelf it ſignifies 
nothing, yet, being annexed after any of the reſt, it encreaſes 
their Value: As will appear in the following Rules. 

VII. Arithmetick bas two Parts, Notation and Numerat ion. 

V71/. Notation teaches how to expreſs, read, or declare the 
Significition or Value of any Number written ; and alſo to 
wrice down any Number propoſed, with proper Characters, 
in the ir due Places. 

IX. A Number is ſaid to have ſo many Pla- 

The Places or ces, or Degrees, as there are Characters in the 

Degrees of any Number; viz. When divers Figures, whether 

Numbers. they be intermix d with a Cypher or Cyphers 

or not, are placed together, like Letters in a 

Word, without any Point, Comma, Line, or other Note of 

Diſtinction interpoſed ; ail thaſe Characters make bur one 

Number, which conſiſts of ſo many Places as there are Cha- 

racers ſo placed together; ſo this Number 205 conſiſts of 3 
Places, and this 306 of 5 Plates, Ge, 

Y Notation couliits in the Knowledge of two things, viz 
Ao wade Places, and the Value of every Place ona. 

amber, 


XI. The Order of the Places is from the 
The Order of Righr-hand towards the Left: So in this Num- 
Places in any ber 365, the Figure 5 ſtands 1a the firſt Place, 
Number. 6 iu tbe ſecond, and 4 in the third; likewiſe. 
| in this Number 9565, a Cypher ſtands in the 
firſt Plece, 4 in the ſecond, 5 in the third, and ) in the fourth, 
The Value of XII. Pref { Place of a Number, which, as 
1 Places on Du before, is the oucermoſt towards the Right: 
[| Maker hand is ca led the Place of Units or Unities; 
# | : in which Place any Figure ſignifies its own 
1 ſimple Value: So in this Number 465, the Figure 5 ſtanding 
a the firſt Place ſigaifies five Units, or five, 
1 III. The 


„ 


Chap. I. Notation. 3 


VII. The ſecond Place of a Number is called the Place of 
Tens, in which Place any Figure ſignifies ſo many Tens as 
the Figure contains Units: So in this Number 463, the Figure 
5 in the firſt Place ſignifies ſimply $5, bur the Figure 6 in the 
ſecond Place denotes fix Tens, or Sixty. 

” XIV. The third Place of a Number is called the Place of 


f 


Hundreds; in which Place any Figure fignihes fo many Hun- 


dreds as there are Units contained in the Figure: So 14 this 


Number 455, the Figure 4 in the third Place exprefies tour 
Hundred: Wherefcre if it be required io read or prenuunce 
this Number 465, you are to begin on ihe Left hand; and 
according to the aforeſaid Rules to pronounce it thus, Four 
hundred ſixty five; likewite this Number 315 ls to be pro- 
nounced thus, Three hundred aud fifteen ; And this Number 
205, Iwo bundred and five; alſo this Number 300, Five 
hundred. Whence it is maniteſt, That although a Cypher 
of it ſelf ſignifies nothing, yer being placed on the Reghe- 
hand of a Figure it encreales the Value of it, by advancing 
ſuch Figure to an higher Place, than that wherein it would 
be ſcated, it the Cypher were abſent. 


The true reading or pronouncing the Value of any Num- 
ber written, as alſo the writing down any Number propoſed, 
depends principally upon a right Underſtanding of the three 
firſt Places before mentioned, and therefore 1 ſhall advice 
the Learner to be well cxerciſed therein, before he proceeds 
to the following Rules. 


XV. The fourth Place of a Number is called the Place of 
Thouſands (that is, any Number of Thouſands under Ten 
thouſand z) the fifch Place Tens of thouſands ; rhe fixth 
Place Hundreds of thoutands; the ſeventh Place Millions; (2 
Million being ten hundred thouſand ; ) the eighth Place 
Tens of Millions; the ninth place Bun reds of Millions; 
the centh Place Thouſands cf Millions; the eleventh Place 
I ens of Thouſands of Militons ; the tweltlth Place Hnndreds 
of Thouſands of Millions: And in that Order you may con— 
ceive Places to be continued infinitely from we Right band 
towards the Left, each following Place being ten times the 
Value of the next precceding Place ; but io give Names to 
them would be both a troubleſome and unucectiary Tack, 

XVI. From the Rules afure- going, an eaſie way A brief way 
may be cclleft:d to read or expreſs the Value cf a of Notaticn. 
Number propeunded, viz, Let it be required to 

B 2 read 


4 Notation. Book I. 


read or pronounce this Number, 521426341. Fi ft, Diſtin- 

guilh by a Comma, or Point, every Three Places, beginning 

at the Right-hand, and proceeding towards the Left, ſo will 

the aforeſaid Number be diftinguiſh'd into 
A Period. Parts, which may be called, Periods, and 
ſtands thus, 521, 425, 341. Where you 

may note the firſt Pericd towards the Right hand to confift 

of theſe Figures, 341, the ſecond of theſe 426, and the third 
of theſe 521, Secondly, Read or pronounce the Figures ia 
every Period as if they ſtood a- part from the reft ; fo will the 
firſt Pericd be pronounced Three hundred forty one, the ſe- 
cond, Four hundred twenty fix, and the third, Five hundred 

twenty one. Thirdly, to every Period, except the firſt towards 
che Rigbt-hand, a peculiar Denomination or Sit name is to be 
apply d, viz. The Siraame of the ſecond Period, is Thouſands ; 
of the third, Millions; of the fourth, Thorſands of Millions, 
Sc. Therefore beginning ro pronounce at the higheſt Period, 
which in this Example 1s the third, and giving every Period 
its due Sirname, the ſaid Number will be pronounced thus, 
Five hundred twenty one Millions, Four bundred twenty ſix Thou- 
ſand, Three hundred und forty one. 


NOTE, When a Number is diſtinguiſhed into Periods, 
as before, the higheſt Period will not always compleatly con- 
ſiſt of three Places, but ſometimes of one Place, and ſometimes 
of two; nevertheleſs after ſuch Period is pronounced as if it 
ſtood a part, the due Si/name is to be annexcd; fo this Num- 
ber 3204689, after it is divided into Periods will ſtand thus, 

, 204, 689. and is to be pronounced thus, Three Millions, 1 wo 
undred and four Thouſand, Six bundred eighty nine. 


XVII. The aforeſaid Rules for the right pronouncing or 
reading of a Number which is written down, being well un- 
derſtood, will {ufficiently inform the Reader how to write 
down any Number propounded to be written, 
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Notation of Numbers 


Notation of Numbers. 


Book I. 


by Latin Letters. 


I I, | 21 XXI. 
2| ll, 30| XXX, 
3 III. 40| XL. 
4 | TIF, or thus IV. 49 | XLIX. 
NV. 50 L: 
6 VI. 59 LVIIII. or thus LIX. 
7 VII. 60 LX. 
8 | VIII, or thus IIX. 89| LXXXIX 
- 9] III. or thus XIX. 100 C. 
0 . | 200 CO. 
11] XL. J300 CCC. 
32 XII. : 400 „ 
18 XVIII. or thus IIXX. 50D. or thus 10. 
19 XVIII. or thus XIX. 669 DC. or thus IZC. 
20] XX. | 700 DCC. or thus ICC. 
| 1000] Cl. or thus M. 
2000] Cly, CI. | 
3000 CIO. CI. CID. 
5000 J YN. 
15,000 | CCINC. 
0,000 935 
ee §8EI000. or thus CM. 
500,000 T'YY))» 


1,c02,c00| CCCCI, 0000. 
cio CC, XXVI. or, 


172» ) MDCCXXVI 


CHAP. Ho. 
Concerning Engliſh Money, Weights, Meaſures, Rc. 


J. HE Things expreſſed by Numbers are principally Money, 
Weight, Meajure, Time, and Things atcounted by the 
Dozen. Of the three fri of theſe, there are infinite Kinds 
and Varieties according to the Diverſity of the ſeveral Common- 
wealth; wherein they are uſed, all which here to produce were 
both endleis and needleſs: Mherefore we intend Fore to treat 


only of fuch Miney, Weights, Meaſures, &c. as are uſed in this 
Nation, being indeed only necefiary for our preſent Furpole. 


II. The 


WY WW -% 19- 
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Chap. II. Of Engliſh Money, &c. 7 


II. The leaſt Piece of Money uſed in England, n 
is a Farthing, from whence this follow ing Table 2 


is produced. 
1 1 Farthing | I Farthing. 
4 Farthings 1 Penny. 
2 Pence | make 1 Shilling, 
20 Shillings 1 Pound, 


Enpliſh (or Sterling) Money, is ordinarily written down 
with Figures afrer this manner: 


f 5. d. 


4 
9 o 1 
69 — . 3 
OO 12—äͤä[æ42—[̃ 11 —— 0 
OO O0 07 2 


The firſt Rank of the ſaid Numbers fignifies thirty four 
Pounds, thirteen Shillings, five Pence, two Farthings ; the 
ſccond Rank expreſſes Nine Pounds, five Shillings, ten Pence 
one Farthing ; the third Rank, Sixty nine Pounds, no Shil- 
lings, fix Pence, three Farthings, Go. 

III. The ſmalleſt Weight uſed in England is a Grain, that 
is, the Weight of a Grain of Wheat, well dri- vide 8 
cd, and gathered out of the Middle of the Ear, 7 je 3 
of which thirty two make ber Weight, - 2 Mtione 
called a Penny- weight, ty Penny; Mo. oy 111 51. 
weight make an Ounce Tr / CONES WER 

Here obſerve, Thar by 
the Weight of two and thirt ins ot Whear, 
make a Penny-weigbt, whicMeeight being 31. Ed. J. v. 
once diſcovered by Thirty two ſuch Grains, Ra,. M.eights. 
the ſaid Penny-weight (being the Twentieth 7, & 8. 12. 


utes quoted in the Margins 


Part of an Ounce Trey) is uſually ſubdivided Hen. 7. 5. 


into U'wenty four Parts only, called allo Grains, 


as appears by the enſuing Table. 


ATABLE of Troy-Weights. Toy Weight, 


32 Grains of Wheat 24 Artificial * 
24 Grains 1 Penny-weigh 
20 Penny- coe ig make 1 Ounce, 7 
12 Qunces t Pound Tray. 


Troy 


8 Of Enzliſh Money, &c. Book I. 
Troy-IWeight is ordinarily fer down with Figures after this 
manner: 
[b. oz. p. w. gr: 
17 
00o—äů 11 — 07 — 6 
000 05 20 
The firſt Rank of the ſaid Numbers expreſſes Seventeen 
Pounds, five Ounces, thirteen Penny. weights, thirteen Grains 
of Troy-wezg bt: The ſecond Rank, no Pounds, eleven Ounces, 
feven Penny- weights, fix Grains; and the third no Pounds, 
zo Ounces, five Penny weights, and twenty Grains, 
Now this T-0y-weight ſerves only to weigh Bread, Gold, 
Aae lex Silver, and Electuaries. And here obſerve alſo 
Mirieat;p.a9 by the way, That Trey. weight regulates and pre- 
Aae b ſcribes a Form how to keep the Money of Eng- 
old. land at a certain Standard: For about two 
-253- a 
78 Hundred Years before the Conqueſt, Ob i 
2 Saxon, being then King of England, caus'd an Ounce 779 
of Silver to be divided into 20 Pieces, at the ſame time called 
Pence ;and ſo an Ounce of Silver at that Time was worth no 
mote than Twenty Pence, or one Shilling eight Pence, which 
continu'd at the fame Value until thetime of Henry the Sixth, 
who (in regard of the enhancing of Money in Foreign Parts) 
ralu'd the ſame at Thirty Pence ; ſo that then there were ac- 
cordingly Thirty Pieces made out of the Ounce, and the old 


Pieces went then for Three half, pence, till the time of Edward 
the Fourth, who valu'd the O t Forty Pence, and then the 
jece. After this Henry the 


old Pieces went at Two Pencl 
Leh valu'd the Ounce of Sterling-Silver at Forty five Pence, 
whichValue continu'd 'till Queen Eliʒaleth's Time,who valu'd 
he ſame old Peace at Three Pence the Piece, ſo that all Three- 
pences coined by the ſame Queen weigh'd but a Penny weig hc 
and every Six-pence rwoPenny- weights; and ſo in like manner 
he Shilling ard other Pieces accordingly ; which made the 
ance Trey of Silver, to be valued at Sixty pence, or Five 
Shillings, as it now remains at this Day without Alteration, 
Ii, The Weights uſed by Apotbecaries are 


ans E — — 13 


Asvothecaries derived from a Pound Tro, which is ſubdivi- 


Fights, ced, as in the following Table. 
A Table of Apethecaries Weights, 
> 4 Pound Toy 12 Ounces, 
5 An Omnce is equal 8 Dams. 
5 4 Dram to 3 Scruples, 
IJ 4 Scruple 20 Grains, 


$3 
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So thar if you were to expreſs in Figures Twelve Pounds, 
ten Ounces, five Drams, two Scruples, and ftxreen Grains; 
alſo three Pounds, five Ounces, ſeven Drams, one Scruple, 
and Two Grains, the ordinary way to write them GUWwn is 


brictly thus: 
f TO OO 


3 
F. Pefides T'cy. weight be fore mentioned, there is another 


Kind of Weight uſed in England, called Avoirdupois weight, 
a Pound whereof is equal 10 14 J/naces 1 welve- penny weight 
T oz. This Avoirdupois-wcight lerves to weigh Mat , 
all Kind of Grocery-ware a: alio Butter, Cheeſe, 8 Hb, fra 
Fleſh, Tallow, Wax, and every other thing e. 
that bears the Name of Garbel, and from which iſſues a Re- 
tule or Walte. 

VI. Avoirdypois-weight is either Greater, or Leſs. 

WII. The (Greater is, when One hundred 
and twelve Pounds Avoirdupols are cont. 
dered as one entire Weight, common!y 
called an Hundred-weight, and then itch Hundred-we'ghr 
is ſubdivided 6: into Four Quarter und each Quarter luto 
Twenty eight Pounds: Again each Found into Four Quar- 
ters, or (if you will be mere czact) into Sixteen Ounces, 


1 


Avoirdupois 
greater Nei gt. 


and if you pleaſe each Ounce into Four Quarters, _ But or- 


dinarily a Pound is the leaſt Quantity that is taken nouce of 
in Avoirdupois Groſs Weights. 
A Table of Avoirdupois Greater Weight. 


28 Pounds A Quarter of 112 {b, 
„ 4 Qu ters Yate 3 An Hundred weight, or 112 16. 
26 Huudred weight One Tun. 

So that if you were to exprefs by Fipures Eight Hundred, 
three Quarters, and five Pounds ; likewiſe, Seven Hundred, 
ene Quarter. and levenreen pounds 5 the ordinary Way to {cr 


tkem down is brieſly thus: 


C. 7. [b, 
ZZ ————} 05 
7 I 17 
VIII. The leſſer Avoirdupois Weight is, 3 
when a Pound 15 the higheſt Name or Inte- / 72 oP _ 
ger, e- ch Pound being tubdivided into Six- er Neigbt. 
teen Ounces, and each Ounce again into Sixteen Drams, 9 
— i 
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if you pleaſe each Dram into Four Quartcrs, as by the ſub- 
{cquent Table is manifeſt, 


A Tab'e of Avoirdupois Leſſer Weights. 
4 Quarters of a Bram 1 Dram, 
16 Drams dez 1 Ounce. 
16 Ounces 1 Pound, 

So that if you were to exprels by Figures Eighteen Pounds, 
twelve Ounces, five Drams, and three quarters of a Dram; 
likewiſe Five Pounds, no Qunces, twelve Drams, and one 
quarter of a Dram; the ordinary way to write them down 


is briefly thus: 
lis 5 7 
I B—12-——05 —3 
300 — 12 I 
IX. The Meaſures uſed in England are either of Capacity, 
or Length. 
X. The Meafures of Capacity are thoſe which ate produ- 
ccd from Weight, and they are eicher Liquid, or Dry. 
XI. The Liquid Meaſures are thoſe, in which 


— — — — — — 
* - = — 
22 — „ oe 
= - 
>.” RR 


—_ 


— — —— 
hy tn _——__ 
— > 
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aa ers Mace all Kind of Liquid Subſtances are meaſur d, 
2 and they are expreſſed iu the following Table. 
A Table of Liquid Meaſures. 

1 Pound of N bea: ? .. 

Troy- Weight. { 

1 Pint, | I Quart. 

2 Quarts | I Pottle, 

2 Poitles | | 1 Gallon, 

8 Gallons 1 Firhin of Ale, 

| & | Soap, Herring. 

9 Gallons > << & I 47 kin of Beer. 
io Gallons and an half 1 Fi rin of Salmen or Eels. 

2 Firkins I Kzlderkin, 

2 Kilderhins l 1 Barrrel. 
42 Gallons | I Tizrce of Wine, 
63 Gallons 1 Hiogfnead. 

2 Hopſheads i Pipe or But, 

2 Pipes or Buts | [ 1 Tun of Wine, 


XII. Dry Mcaſures are thoſe in which all 
Dry Meaſus es. kind of Dry Subſtaaces are meted, 2s Grain, 


Sca- coal, Salt, and the like; their Table is 
this that follows : 


A Table 


[ 
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5 A Table of Dry Mcaſures, 


1 Pint ? t Pinto 

2 Pants 1 Nuart, 

2 Quarts : ' 1 Pottle, 

2 Pottles 1 Gallon, 
de, 2 Gallons 6 | 1 Pech. 
13 4 Pech I Buſhel Land. meaſure, 
ne 5 Pecks = | 1 Buſſhel Mater. meaſure, 

n 3 Ruſhels | 1 Quarter, 

4 Nruarters | I Chaldion, 

5 Chaldrons | | 1 ey. 

2 Nes F EY Liſt. 

XIII. Long Meaſures are expreſled in this Long Ma- 
ty, | Table following. ſates, 

3 Barley Corns in length n Inch; 
la- 12 Inches 1 Hot. 

3 Fat or 16 Naila N | 1 ard. 
ch 3 Fot 9 Inches 5 < 1 Ell, 
'd, 6 Foot or to Tards == 1 Fathom. 
le, 5 Tards and an half 1 Pole or Perch, 

40 Poles or Perches | | 1 Furlorp. 

8 Farlongs 3 I Engliſh Mile, 

A L IO, 


160 27480 Pd. 
203 > 55 0 l Ell Engliſh, 
120 8 3303 1, Femiſb Ell or Auln, 
Note. Thar a Yard is uſually ſubdivided into four Quarters; 
and each Quarter into Four Nails. 
And each Ell into Four Quarters, bat each Quarter of an 
El contains Five Nails. 
8 XIV. Superficial, or Square Meaſures cf Lend, ym 
are ſuch as are expreis'd in the following „ 442 
1 ſures. 


40 Square Ps/es, ? 1 Rood or Quarter of an 
or Perches Acre, 
make | 
4 Roods 1 Acre. 
640 Acres 1 Ale. 
So that if you would expreſs by Figures theſe Quantities of 


Land, viz. Thirty fix Acres, three Roods, tweniy Perches ; 
alſo Seven Acres, no Rods, thirty Wa Percher, the orct- 


nary way to ſet them down is, thus: 
| 5 IRE BR”, 
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A. R. . 
35 — —3.——10 
F —0 32 
Time, V. A Table of Time is this that follows: 

1 Minute ? 1 Minute. 
60 Minutes | 1 Hour. 
24 Hecurs | © 1 Day natural, 
7 Days > &f | 1 Week. 
4 Weeks | 5 ? 1 Menth of Twenty eight 
13 Months Days. 
1 Day, aud | 1 Tear very near, 
6 Hours 2 A 


But in ordinary Computations of; Time, the whole Year con- 
ſiſt ing of Three hundred f1xty hve Days, is divided cither in- 
to Twelre cqual Parts or Months; every Month then con- 
taining Thirty Days and Ten Hours; or elſe into twelve un- 
equal Kalendar-Months, according to the ancient Verſe : 

Thirty D-y: hath September, April, June, and November; 

February bath Twenty eight alone, and each of the rej, 

Thirty One. 

Note, That every Legp- Dar (which happens once in Four 
Years) contains Three hundred fix'ty 6x Days, and in ſuch 
Year, February, contains Twenty nine Days. 

J. Of Things accounted by the Dozen, a Grofs is the 

of Things . conſiſt ung of Twelve Dozen, each 

zen containing again twelve Particular 
do that if you would expreſs in Figures, 
Seven Groſs, four Dozen, and five Particu— 
lars; allo four Dozen, and eigbt Particulars, they may be 
briefly written thus: 


acccunted by 
the Dozen. 


9 
G. D, ' of 
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Auldlitiou of Whole Numbers. 


I G Notation of Numbers, and how thereby 
the Quantirics of Things are uſually expreſſed, a full 
Tt Declaration hs been made in the preceeding Chapters: Nu- 
ft meration 


SF © 
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mcraticn enſues, which comprehends all Manner of Opera- 
tions by Numbers. 

II. in Numeration, the Four primary or fundamenta! Ope- 
rations (commoniy called Species) are theſe, Addition, Sub- 
traction, Multiplication, and Diviſion. 

111, Addition is that by which divers Numbers ate added 
together, to the end that their Sum, Aggregate, or Total 
may be diſcovered. 

IV, In Addition, place the Numbers given, one above ano. 
ther, in ſuch ſort, that ike Places or Degrees ion of 
in evcry Number, may ſtand in the ſame Rank, 2 
that is, Units abore Unis, Tens above Tens, 
Hundreds above Hundreds, &c. So theſe Num- 
bers 1213 and 46 2, being given to be added 1213 
together, you are to order then as 2ppears in 462 
the Ma: gin. 

V. Having thus placed the Numbers, and drawn a Line 
under them, add them togather, beginning with the Units 


Numbers of one 
enogmination 


-brit, and ſaying thus, 2 and 3 make 5, winch write under the 


Rank of Unis then proceed to the ſecond Rank, 

and ſay, 6 adi make 7, which write under the 1213 
ſecond Rank(veing the Place ot Tens; againg 462 

and 2 make , K hich write under the rtird Rank. —— 
Liftiy, write down 1, bring all thor ſtands in the 1675 
fourth Rank; ( the Sam of the ſaid given 

Numbers is found to be 1675, and the Operation will appear 
as in the Margin. 

In like manner, the Numbers 2315, 7423, 2315 
and 141, being given to be added togetter, 7423 
their Sum wil! be found to be 5879. and 147 
the Operation will tand as you fee in the Ex- 987 
ample. 

VI. When the Sum of the Figures of any of the Ranks 
amounts to Ten, or any Number of Tens without any Exceſs, 
write down 2 Cypher under that Rank; but hen the Sum 
of any Rank exceeds len, or any Nun her of Tens, fer 
down the Excels under ſuch Rank, and tor crer; Ten con- 
tained in the Sum of any Rank, relerve an Unic or 1 in 
your Mind, and add ſuch Unit or Units to 
the Figures of the next Rank towards the 4937 
Lefr-hand, ſo the Numbers 4937, 9378, and 9979 
394, being given to be added together, the 394 
Operation will be thus, viz. Beginning wih 
the Rank of Units, I ſay, 4, 8 and 7 make 19, 3209 . 

WHACTE»® 


— 
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wherefore T write down 9, the Exceſs above Ten, and car- 
ty ing 11n mind inſtead of the ten contained in the ſaid 19, 
1 ſay 1 and 9 (9 being the lowermoſt Figure of the ſecond 
Rank) make 10, Which added to 7 and 3, the other Figures 
(t the fame Rank, the whole Sum of them is 20; there- 
tore ſetting down a Cypher under the Line in that Rank (be- 
cauſe the Exceſs above the two TI ens 1s nothing} I carry 2 to 
the third Rank, and ſay, 2 and 3(23 being the lowermolt Fi- 
gruc of rhe third Rank) make 5, which being added to 8 
and g {the other Figures of the ſame Rank) tne Sum ot 
them 1s 22; therefore writing down 2 (being the Exceſs a- 
bove the two Tens) under the Line in the third Rank, I carry 
2 in mind (becauſe there were two tens in 22) to the fourth 
Rank, and ſay, 2 and 9 make 11, which added ro 4 make 15; 
this 15, becauſe it is the Sum of the laſt Rank, I write to- 
t ly down under the Line, on the Lefr-band of the Figures 
before ſubſcribed; ſo the Sum of the three Numbers given, 
is found to be 15209, as in the Example. 
lit ien of VII. When Numbers given to be added, 
8 expreſs Things of dixerſe Denominarions; birtt 
J vurite them down orderly (according to the Ex- 
ver ſe Denomi I We 
e amples in Chap. II, then after a Line is drawn 
2 under them all, begin to add the Numbers of 
the leatt Denomination, and it the Sum of them amounts to 
one Integer, or many Lategers f the next gt eater Denomina- 
ton, With ſome Exceſs of the leſs Denomination, ſet down 
that Exceſs, or a Cypher when there is no Exceſs, under the 
Line, fo as it may ſtand under the leaſt Denomination, and 
ke: p the ſaid Integer or Integers in mind, to be :dded to thoſe 
of the ncxt greater Denomination on the Left hand: But 
when the Sum ef the Numbers of the leaft Denomination 
das not amount to one Integer of the next greater Denomi- 
nation, ſer down the Sum ic ſelf under the Line; then add the 
Integer or Integers kept in mind (when any happens) to the 
Numbers of the next greater Denomination on the Leſt-hand, 
and proceed to add them, as alſo thoſe of every greater Deno- 
mination, in like manner as above is directed; until you come 
to the Numbers of the greateſt (or bigheſt) Denomination, 
which are to be added according to the foregoing Rules J. 
and V. of this Chapter. So theſe ſeveral Sums 241. ——13 6. 
5 d. — 37. Allo 12 1. Os 8 d. and 5 |. 18 5, 
2. being propos'd to be added, their total Sum 
is 42. 13 5; 24——1f. For having written them 
down erdecly according to the Second Rule of the Second 
„„ N Chapter, 
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Chapter, and drawn a Line underneath, I begin with the 
Farthings firſt, and ſay, two Farthings and 


three Farthings make five Farthings, tbat— 4. JÞ 
is one Penny with a Farthing over and 24—13—05—3 
above; wherefore ſetting down 1 under the 12—00—98—9 


Denomination of Farthings, I carry one 05—15—' 0—2 
Penny to the Denomination of Pence; then 42—12—02—1 
I ſay, 1, 8, and 5 Pence make 14 Pence, | 

which contain one Shilling and twoPence ; wherefore writing 
two under the Denomination of Pence, I likewile carry 1 Shil- 
ling to the Denomination of Shillings : Then adding the laid 
1 Shilling to 18 Shillings and 13 Shillings, the Sum will be 


found 1 Pound and 12 Shillings ; wherefore letting down 12 


under the Denomination of Sbillings, I carry 1 Pound in 
mind to the Denomination of Pounds, ſaying, x Pound in 
mind, together with 5, 2, and 4 Pcur.ds which ſtand in the 
firſt Rank of Pounds, make 12 Pounds; wheretfore (according 
to the ſixth Rule of this Chapter) I write 2, the Excels above 
10, under the ſaid firkt Rank of Pounds, and carry 1 in wird 


for the ſaid 10 tothe ſecond Rank of Pounds: Then ſaying 


in like manner, 1 in mind, together with 1 and 2 which 
ſtand in the ſecond Rank of Pounds make 4, which I vrire 
under the Line; that done, I find the Ictal of the three 
given Sums to be 421—123.— and 2 d.— 1 f. 

In like manner 3 lb, — 05 3. — 9 pw. — 15 27. Alſa 
2 1h,—0 03. —3 p. w.— 7 gr. Alſo o!b.—10 05. —6 p. w.— gr, 
And © . —9 03. —0 p. w. 17 gr. being given to be added t- 
gether, their Sum will be found 7 40. —01 C3. —9 5 w.— 15 g7- 
and the Work will ſtand thus: 


[b. o. P. w. | gr, 
03 05 —i9 14 
C2 CO — O 4 07 
00 — 10.06 O0 
00 09 90 17 
OJ ———— ——0g 15 


Not e. In adding together the Numbers in the laſt Example; 
it muſt be remember'd, that twenty- four Grains make one 
Penny-weight; twenty Penny- weight one Ounce; and twelve 
Ounces one Pound Trey (as before is declared in the third 
Rule of the Second Chapter ;) and then you are te proceed 
according to Re VII. of this Chapter. 

More Exam ples of Rule VII. are theſe following, which pre- 
ſuppoſe the Learner to be well exercis'd in the 1 of 

Ch-p. 
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Chap. II. that he may readily know what Integers are to be 
carried from every leſſer Denomination to the next greater, 


Addition of Engliſh Money, 


Ib. s. d. „ g. d. 
256 17 10 1 0 13 —— 5 
175 1 2—1.—3 © 17 —— 8 
052 O5 05 © © — . 
009 oo —68—ůä © LO =——O3 
500 — 3 ——0J ——2 | — 15 — 06 
e e _ : WAS, — 
974 — 10 20 ——3 2——7 — 68 


Addition of Troy- weight. 


lo, x. p. w. gr. ex. P. w. gr, 
23 ——]-———16 13 [5 3Z6————13 16 
17 10 44. OF IDS 11 10 
3'5 OC—19 20 [963 oo 05 
45 {Gems 07 12 [0G —0O-—— 12 
— — — Þ — —  — — | ——— — — 
417 S0 19 04 |! 9 27 15 19 
Addition of Avoirdupois- weight. 
C. 7 lb, | lb. ox. dr. 
235 J—— 13 | 14—2— 12 
575 I 17 518 13 
628 2 15 2 0 06 
412 2 10 | 05 —＋V—- 09 05 
1852 — 27 39 — 2 
Addition of Meaſures of Length. 

Tards. MO nails | EI. 7 n. 
13——1 3 16— — 3 
12—ä———ꝙ— ſ＋—22 rent 2 0 9 — 1 
29. e 1 
81 2 5 53 3 3 


Addition 


* 
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Addition of Superficial Meaſures of Land. 
Acres. Roods.: Per, A. R P. 
136— —3 —— 13 240 —j— 7 
313 — — — 26 GO — — — . 2 
317— —0 — 00 006 O0 — 10 
«homme. ̃ — — nom 
E. 


Saltraction of Whole Numbers. 


J. QO UbtraRion is that by which one Number is taken out of 
another, to the end, that the Remainder or Difference 

between the two Numbers given may be known. 

II. The Number out of which the Subtraction is ro be 
made, muſt be greater, or at leatt, equal with 
the otner, As you may ſubtract 4347 our of Sabtraction e, 
9478, ſo can you not ſubtract 9478 out of Numbers Foxe 
4347. D:n90,iinatien, 

117, In Subtraction rank the two given Numbers o under 
the other as in Addition, with this Caution, that the Number 
placed uppermoſt may exceed, or at leaſt be equal to the crhber: 
So if the Number 4347 be given to be ſubtracted from 9475, 
I order them as in the Margin: Then proceeding 
to the Subtraction, I fan, J taken cur of 8, there 9478 
remains 1, which I place in the ſime Rank under 4347 
the Line. In like manner 4 being taken out of), —— 
tze Remainder is 3, which likewiſe I ſet under the 5131 
Line in the next Rank; again, taking 3 from 4. the 
Remainder is 1, which I likewiſe place under the third Rank: 
Laſtly, ſubtracting 4 from 9, there will remaing, which | 


ſubſcribe under the fourth Rank; ſorhe whole Opcrati--n be. + 


ing finined, L find that if 4347 be taken out of 9178, the 
Remainder is 5131 or { which is the ſame) th: Difference 
38 the Numbers 9478 and 4347 is 5131, as inthe Ex- 
mple, 


D | In 
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In like manner if 106 be ſubttacted from 2856, the Remain- 

dec will be found 2750; for after the Numbers are 

2856 orderly ranked, I begin at the place of Units, and 

106 fay s from 6, there remains nothing; therefore I 

— ſubſcribe o, (or nothing ;) then proceeding to the ſe- 

2750 cond Rank, I ſay, it s be taken from 5, there will 

remain 53, which | alſo ſubſcribe under the Line; 

again, 1 from 8, there remains 7 : Laſtly, o from 2, there 
remains 2. See the Work in the Margin, 

IV. When any cf the Figures of the Number given to be 
ſubiracted is greater than the upper Figure our of which it is to 
be ſubtracted. you muſt borrow 10 of the next Rank towards 
the Left hand, and add the ſaid io to the ſaid upper Figure; 
then from the Sum of ſuch Addition ſubtract the lower Figure 
and ſet down the Remaindet: In this caſe the Figure of the 
next Rank which is to be ſubtracted, mult be efteemed an Unit 
greatet than it is; therefore keeping one in your Mind, add 
it to the next Figure of the Number given to be ſubtracted, and 
deducting all out of the Figure above it, proceed in like ſort 
till you have finiſhed the whole Operation. Example, Let it 
be required ro ſubtract 374 out of 8023. Having ranked them 
as before, I ſay, 4 out of 3, that cannot be, wherefore borrow- 
ing 10 of the next Rank, and adding the ſame to the faid 3, I 
ſay, 4 ont of 13, there remains 9; then writing 9 under the 

Line, and carrying 1 in my Mind, I ſay, 1 and make 

8023 38, 8 out of 2 that cannot be, bur 8 out of 12 (12 
374 becauſe 10 being borrowed, and added ro 2, makes 
— 12) there remains 4, which I ſubſcribe under the line 
7649 again 1 in Mind being added to 3 makes 4, 4 out of 
nothing, that cannot be, bur 4 out of 10 there re- 

mains 6, which I likewiſe ſubſcribe under the Line; laftly, 1 
in mind being taken out of 8, there remains 7. Thus you lee 
that the Remainder after 37 4 is ſubtracted from 8023, is 7649. 
Note diligently, that as often as 10 is borrowed, 1 muſt be 
kept in mind to be added to the Figure ſtanding in the next 
Place of che lower Number, and the Sum of ſuch Addition 
muſt be ſubtracted from the upper Place; but if it happen that 
there is no figure in the next Place of the lower number, then 
the 1 in mind muſt be ſubiracted from the upper Place; (as in 
the laſt Rank ol the laſt Example.) Another Example, Let it be 
required to ſubtrac 92 from 62801. Having placed 

62801 the greater number uppermoſt, and the leſſer orderly 
92 underneath, I begin at the Place of Units, and ſay, 2 


62708 from 11 cannot rake, but borrowing 10, and __ 
IL 


Chap. IV. 


n o the ſaid 1, I ſay, 2 from 11 there remains 9, which I 
1 
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ſubſcribe under the line; then I proceed and ſay, i in mind 
with 9, makes 10, 10 out of o 1 cannot take, but borrowing 


io, I ſay 10 out of lo, and there remains o, wheretore I ſub. 
ſcribe o under the line; again, i in mind our of 8, there 
remains 7 ; then becauſe there are no Figures in the lower 
number, I ſay o out of 2 there remains 2; lafly, o cur of 6 
there remains 6 ; therefore I conclude that 62801 exceeds g2 
by 62709. 
Y. If the Numbers propoſed have dixerſe 

Denominations, place them as before, and be- 

inning with the leaſt Denomination firſt, ſub- 
Fat the lower Number from the upper when 
it may be ſubtracted, and place the Remainder 
underneath; bur if it happens that the lower Number cannot be 
taken out of the upper, you muſt borrow an Integer of the next 

ceater Denomination on the Left- hand; which Integer, after 
It is converted into the ſame Denomination wich the ſaid upper 
33 muſt be added to it: Then from the Sum of ſuch Ad- 
dition, you are to ſubtract the lower Number, and write down 
the Remainder, keeping 1 (that is the Integer borrowed) in 
your mind, to be added to the next Place of the Number given 
to be ſubtracted, as before: So gol. — 145, — 10d, — 37. 
being ſubtracted from 1241, — 11%. — 7d. — 1 f. the Re. 
mainder is 331. — 16. — 8d. —2f. For beginning with 
the Farthings, I fay 3 Farthings out of « 
Farthing I cannot take, therefore berrow- J. . d. Ff 
ing 1 Penny (that is an Integer of the 124—11—07—1 
next greater Denomination) and having 90—14—10—3 
converted this Penny into 4 Farthings, Il ————< 
add them to the aforeſaid 1 Farthing; ſo 33—16—08—2 
the Sum is 5 Farthings, out of which 
ſubtracting 3 Farthings, there remain 2 Farthings, which I 
place under the Denomination of Farthings; then I pro- 
ceed to the next Denomination, and ſay, 1 Penny which I wa 


SubtraTion ®f 
Numbers of di- 
verſe Denomi- 
na:ions. 


 Tow'd and 10 d. make 11 d. this 11 d. out of 7 d. I cannot take; 


therefore borrowing 1 Shilling, or 12 d. and adding 12 4. to 
the ſaid 7 d. the ſum is 19 d. from which I ſabtract the (aid 11d. 
ſo their remains 8 d. which I ſubſcribe under the Denomination 
of Pence: Again, 1 Shilling which I borrowed, being added 
to 14 . makes 15 s, which I cannot ſubtrat; out of 119. and 
therefore I borrow x Pound or 20 5. which being added to the 
{aid 11s, make 31 from which ſubtracting 15 5s. there remains 
16 5. which I ſubſcribe under the Denomination of Shillings ; 

D's. - then 


* 
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then carrying 1 Pound which I borrow'd to the lower Place of 
Pounds, I ſay, 1 in mind with o make 1, which raken our of 
4, there remains 3; again 9, out of 2 I cannot take, but 9 
out of 12 (10 being borrow'd and added ro the ſaid 2, ac- 
cord ing to the fonrth Rule of this Chapter,) and there remains 
3. Lafily, 1 (for the o that was borrow'd)) being taken out 
of 3, there remains nothing ; and ſo at aſt } find, that if 4 
being indebred to B, in 1244.—115.—74.—1f, has paid in 
Part thereof gol 14. 10d.—3 f. there remains yet undiſ- 
Charged 33.— 6.—8d.—27. | 
V. When many Numbers are given to be 
Sultraddion of ſubrracted from a Number propounded, you 
many Numbers muſt firft add rhoſe Numbers together, accor- 
Hom one Num- ding tothe Rules of the third Chapter, and 
ber. then the Sum found is to be ſubtracted from 
the Number firſt given. Example, A being 
indebted to B, in 3240 J. paid thereof at one time 700 J. at 
. a ſecond Payment 1236 J. and at à third 
3240 The Debt, 305 l. the Queſtion is how much of the 
; Debt remain'd undiſcharged > Firſt, 1 
70” add together the ſeveral Sums paid, and 
1236 Grone ind the Total to be 2241 1. this I ſubtract 
265 from 3240 . {o there remains 979 J. un- 
724i Total paid diſcharged, as you fee by the Operation 
"999 Reſt unpaid, in the Margin. 


IJ. % 4d. Ancther Example of the like Na- 
The Debt. 500—0%—00 ture, A being indebted to B in 
500 l. paid in part thereof at one 


340—12— 6 Payment 340 l.—12 1 d. at 2 
Payments. 


13—18—03 ſecond Payment 131 —18—3 d. 

17— IC—i0 at a third 179 .—16 . — 10 d. the 

— —— Queſtion is, How much was in 

Paid in all 372—"7—"7 atrear? Here, it the Operation be 

Reſt unpaid 127—12—03 Proſecuted #s before, it will ap- 

pear that there was 127/.—123.— 
5 d. unpaid : Sce the Work in the Margin. 


The, Proof of II. Addition is proved by Subtraction, and 
Adaiijen and Subtraction by Addition, For having added 
Subtrafion, divers Numbers together, if you ſubtract one 

of them out of the Sum, the Remainder muſt 
be cqua! to all the reſt, as you may obſerve by the Example fol- 
low: g,viz. ſuppoßiyg thele 4 Numbers are given to be added, 
viz. 236, 452, 299 17, and thai their ſum is fonnd to be 934 


(by 


" Ts *T pus pad 


together, 


* * 
7 Y 7 
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( by the Rules of the third Chapter ; ) it is requi- 


ted to prove whether the ſa:d Sum be true or not; 236 


to perform this, I draw a Line under the upper- —— 

moſt Number 236, to ſeparate it from the reft, 452 924 
and ſcek the ſum of all the Numbers given, 29 236 
except that uppermoit, which ſum I find to be 217 698 
698. Then I ſubiract the ſaid uppermoſt num- —— 

ber 236, from 934, (the total ſum of all the 224 
Numbers firſt found) and becauſe the Remainder 698 

698 is the ſame with the ſum of all the Num- 

bers, excluding the uppermoſt, I conclude, that the ſum of all 
the Numbers firft found was truly compured, 

In like manuer Subtraction is proved by Addition; for if 
yon add the Remainder and the Number given to be ſubtracted 
the ſlum muſt be | 

equal ro the Number our of which 
the Subtraction is made; ſo if 535 5 
4347 be ſubtracted from 9478, out of 94780 24—13— 07 
the Remainder is5 1313 for if 5131 ſubtract. 4347 19— 15—-08 
be added to 4347, the Sum is ——— 
9478, which is the ſame with the Ref 513101 19-—18 
Number out of Which the Sub- roo 9178 24 —-13—07 
traction was made. 
Again, Ii a Servant receive 24.—13.— 7d. and lay 
out or disburle 197. 15s 34. there muſt remain in his 
bands 4 /.— 17, ——11d. for this being added ro 19 / 

15 5. 084. which was the Money he expended, the Sum 

will be equal to 24 J. — 135. 7d, (being the Money wih 

which he was firſt charged.) 
More Examples of Subtraction are theſe that follow, 


Example 11 Example 2. 


——— —ſ— 


Subtraction of Engliſh Monc;. 


CF „ 
Rec. 3090 - 10-0 —1 | 24 — CO— CO— o 
paid, 0099 =-14= 0d — 3 O5 — 17 —11—3 


3 „„ 


6 ww » 


—— 


10e 


reſt 2990—15 10 


proof 3090—19 - O07 ——1 24 — CO— C0 — o 
Sub- 
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Subtractiou of Troy-weight. 
Ib, 0. P. 0. gr. ox. P. Ww. gr. 
Bong. 352 — 10 — 13 — 19 205 — 13 19 
Sold. 019 — 11 — 16 — 18 } 118 — 16 — 20 


—— 2 —A—U— — — wy 


OOO COCA 


Reft 332 —— W 86 16 — 23 


— 


—— — ——— 


Proof. 351 — 10 — 13 — 12 205—13 — 19 


Subtration of Avoird upois weight. 
C. J. th, Ib, ox. ar. 
Bought 256 — 2 — 23 | 25 =—=—13——-12 
Sold 79 — 3 — 26 CO — 14 — -I3 


1 —— — — — -—--- 


—— — co — 


Reſt 176 2— 25 24——14— 15 


—̈e ————— — — — ———— — 


Proof 256 — 2 —-23 | 25 — 13 — 12 


Subtraction of Superficial Meaſures of Land. 
Acres, Roods, Perch. |} A. R, P. 


Bought 780 —- 2 -— 35 2040 =— -1 20 
Sold oo —- 3 — 36 919 — -3 30 
Rey t 689 —2— 0 1120 — 30 
Proof 780 — 2 — 33 2040 — 1 —ͤ 0 


Queſtions to Exereiſe Addition and Subtraction. 

Queſt, 1. Two Perſons, A and B, owe ſeveral D:bts, the 
lefler Debt being that of 4, is 3045 l. the Difference of their 
Debts is 104 l. what is the Debt of B. ay. 3149 /. 

Queſt, 2, Two Perſons, A and B. are of ſeveral Ages, the 
Age of the elder, being that of A is 70, the Difference of their 
Ages is 19, what is the Age of B2 Anſwer, 51. 

Aneft. 3, What Number is that which being added to 168, 
makes the Sum to be 205 ? Anſwer, 37. 

Nueſt. 4. The Sum of two Numbers is 517, the leſſer is 40, 
what is the greater? Anſwer, 477. 

Queſt, 


— 


* FD r 
* 

7 
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Queſt. 5. A certain Perſon born in the Year of our Lord 
1616, defired ro know his Age in the Year 1676, What was 


his ge: Anſwer, 60. | 3 
Oel. 6. The greater of two Numbers is 130, their Diffe- 
rence 1s 49, What is the le ſſer Number e Anſwer $1. 


— — — 
| —— _————— — 
— > — — 


C H A P. V. 
Multiplication of whole Numbers. 


_— 


LIM Ultiplication teaches how by two Numbers given to 
find a third, which ſhall contain eirher of the Num- 
bers given ſo many Times as the other contains x or Unity. 


II. Of the two Numbers given in Multiplication, one 
(which you will) is called the Multiplicand, and the other the 
Multiphcator, (or both are called FaQors ) 


III. The Number ſought, or ariſing by the Multiplication 
of the two Numbers given, is called the Product, the Fact, or 
the Rectangle: So if 5 be given to be multiplied by 3, or 3 by 
5, the Product is 15, that is 3 times 5, or 5 times 3 makes 15; 
and here 5 may be called the Multiplicand, and 3 the Multi- 
plicator, or 3 may be called the Multiplicand, and 5 the Mul- 
tiplicator ; and as 3 (one of the two Numbers given) contains 
1 or Unity thrice, ſo 15 the Product contains 5 (the other gi- 
ven Number) thrice ; likewiſe as 5 (one of the given Number) 
contains Unity 5 times, ſo 15 (the product) contains 3 (h: 
other given Number) 5 times, 

VI. Multiplicaiton is either ſingle or compour d. 


V. Single Multiplication, is, when the Mul- 

Single Mul- tiplicand and Multiplicator conſiſt each of 

tiplicatien. them of one only Figure as in the laſt Exam- 

ple. In like manner if you multiply 9 by 5. 

the product is 45, this is likewiſe ſingle Multiplication: New 

the ſeveral Varieties of fingle Multiplication are well c xpreſſed 
zn the following Table, uſually called Pythagoras's 1 able. 


The 


24 Multiplication Book |, 
The Tavle of Multiplication, 


16 7 r 
4161811012 1 14 1 16 1 18 
6 | 


<4. 4 

EE 

|_3 | 91-12-1191 18-1"$1-4. 24 1'37} 
[41:31 13-1 161-201-241 238 133 1-36 
. nn 
 6112{ 18124130135 1 42 i 48 1 54 
7 1141 21.1 18 1 33 1423 149 1 $6 1 63 


— 


| 
8 1 16 | 24 | 32 1 40 1 48 | 56 | 64 1 72 
| 91181271 26 lag | 541 43 l 72181 


The Ule of the Table is this: Having one Figure given to 
be multiplied by another, to know the Product of thetn, fin! 
the Multiplicand in the Top of the Table, and the Mulriplica- 
tor in the firſt Column thereof towards the Left-hand; that 
done, in the Angle of Poſition juft againſt thoſe two Figures 
you will find the product, So 9 being given to be multi. 
plied by 5, I find 9 in the Top of the Table, and 5 in the firll 
Column towards the Lefr-band ; then carrying my Eye from 
5 in a right Line equi-diftant to the upper Side or Top Line 
of the Table, until 1 come to that Square which is directly 
under 9, | find 45, which is the Product required. The 
lags Varieties of this Table ought ro be learned by 

Tearr, (that is, a Man muſt be able to give the Product cf 

any ſingle Multiplication, without the les ſt pauſe or ſtay) be- 
fore he can ready work compound Multiplication, as will 
fuither appear hereafter. 

Cem pound Mul. VI. Compound Multiplication, is when the 
tiplication. Moltiplicztor and Multiplicand, either ond 
or both conſiſt of more Figures than one. 

VII. In Compound Multiplication, when the Numbers given 
end with figrificant Figures, place them as in Addition and 
gubtraction. So 134 being given to be multiplicd by 2, 

134 place them thus: Then proceeding to the Multiplication 

2 lay thus; 2 times 4188, which fer under the Line in 
258 the Rank of your multiplying Figure; again, ſav 2 
times 3 is 6, which likewile {ct under the Line in the 

next Rank: Laſtly, 2 times 1 is 2, which being likewiſe ſer 
down under the Line in the next Rank, rhe Product is diſco- 
vered to be 268, and the Work will ſtand as in the Margin 
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Vll. When the Multiplicator conſiſts of more Figures than 
one, as many Figures as it has, fo many feveral Products muſt 


be given ro be multiplied by 2565, the Product 
| E will 


of whole Numbers. 25 


be ſer down under the Line, which ar laſt be- 


: N | 1232 
ing added into one Sum, give you the rota] 15 
Product of all, 80 1232 being given to be e 
multiplicd by 23, the Operation will ſtand Fon 
thus; for 1232 being multiplicd by 3. (accord- 224 


ing to the laſt Rule) the Product is 696 Again, 2836 
1232 being multiplicd by 2, the Preduct 1s 


2464, which ſeveral Products after they are 1321 
placed in their due Order, (that 1s, rhe firſt — 123. 
Figure arifing in every Product under its re. 2963 


ſpective multiply ing Figure) and added toge- 264% 
ther, produce 28336, the Product required: In 1321 
like Manner 1321 being giien to be multipli— 
ed by 133, the Product is 162483, and the 
Operation will zppear as you ſee in the Margin, 

IX. When the Product of any of the particular Vigares ex- 
ceeds Ten, place the Exceſs under the Line as before, and for 


every Ten that it ſo exceeds, keep one in mind to be added to 


the next Rank. 
Example, 3084 being given to be multi- 

plied by 36, the Work will ftand thus; for 3084 
6 times 4 being 24. I fer 4 under the Line, and 36 
reſerve 2 in mind for the two Lens; then I ſay 18554 
6 times 8 is 48, to which if I add 2 kept in 9252 
mind, the whole is 50; thereicre ] ſet down o in 
the next Rank under rhe Line (o becauſe there is 
no Exceſs of 30 above 5 Tens) and keep 5 in my mind Fr the 5 
Tens ; again, Liay 6 times nothing is nothing,to which adding 
5 that I kept in mind. the Whole will be but 5, which like ite 
iet down under the Line in the ext Rank; again 6 kings 3 
is 18, which (ta regard 5 is the laſt Figure of the Wohipil— 
cand) I ſer wholly down; io that che particular Product arifing 
from the multiplying Figure 6 is 1850 4: In like manner pra- 
ceeding with the muftipiying Figure 3, the particular Pro- 
duct urifng will be 9252. Laſtiv, thele feve- | 


ral Products being placed i du Order, and 5073 
added rogerher (after the manner of the S hRule 256 
of chisChapter) will give 11024. which is be | FFT) 8 
total Product artang from the Muitiphcation of N. + * 
3:84 by 36, and the Operadion will ſtand as in 10 Sos 
le 1 3; Rt AST, r 1 1 
tie Margin. After che lame manner if 5073 77086 88 
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will be found to be 1298688, and the Operation will Rand as 
you ſee inthe Example. 82 
x. When the two Numbers given to be muliiplied, do one 
or both of them end with a Cypher or Cyphers towards the 
Kight-band, multiply the ſignificant Figures in both Numbers, 
one by the other, neglecting ſuch Cyphers, and when the Mul- 
tiplication of the ſignificant Figures is finiſhed, annex on the 
Right-hand of the Number produced by the Mulnplication 
the Cypher or Cyphers with which one or both of the Numbers 
br? gen did end, ſo will the whole give you the true Pro- 
duct Cemanded : Example, 43100 being given 
43100 to be mul:1plied by 15000, the Product will be 
15000 © found 644520000 ; for omitting the Cyphers 
which ſtand in the laft Places towards the 


— 


2 bg Right hand, as well in the Multiplicand as the 
4 bs I” Maliplicator, I multiply the figniticant Figures 


431, by the Figures 15 (according to the for- 
mer Rules,) © there will ariſe 6455, to which annexing on the 
Righr-hand all the Cyphers before omitted, the true Product will 
be 646 500000. More Examples hereof are theſe following, 


43125 5103000 
1500 = 125 
215625 25540 
43125 10216 
646875 5103 ; 
6538500000 


I. When in the Multiplicator, Cyphers are included be- 
:ween Ggnifoant Figures, multiply by the ſaid fignificant Fi- 
gures, neglecting ſuch Cyphers or Cypher, but obſerve dilt- 
geatly ro ſer the particular Produtts cf the fignificant Figures 
in their due Places according to the 8th Rule of this Chapter. 

So if 56324 be given to be multiplied by 200c6, 
56324 I heft multiply the whole Multiplicaad 36324 
20006 by 6, and place the Product orderly under the 
331944 Line; then paling over the three Cyphess, I mul- 
1126 1726 by A, pack 8 5 5 is the firſt 
- = xcels this particular Product) directly under 
1126517944 the multipiying Figure 2, and 1 Reſt & their 
order; ſa at lat the true product will be found 1126817944, 
ard the Work will ſtand as you lee in the Example. 
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© More Examples hereof are iheſe that follow: 
3094 23765 

104 3 

12376 17539 

3074 71295 
321770 23765 
244827030 


Note. That one of the principal Cautions to be obſerved in 
Multiplication, is the due Placing of the particular Products 
ariting by each mwuplying Figure; and that may be perform- 
ed, either by raking care to place the firſt Figure or Cypher 
which ariſes in each Product under the reſpective multiplying, 
Figure; or at leaſt the hrſt Place arifing in the ſecond Froduct 
muſt fand under the ſecond Place of the firſt Product, and the 
hcft Place of the third particular Preduct, under the third Place 
of the firſt, Oc. 

XII. When a Number is given to be multiolied by a Num- 
ber that conf1fs of x (or an Unit) in the firſt Place towards the 
Left- hand, and a Cypher or Cyphers on the Right- hand ot fuch 
Unit (as are 10, 100, 1000, 10000, Oc.) the Multiplication 
is performed by anne xing the Cypher or Cyphers of the Multi- 
plicator at the End ( ro wit, on the Right-hand ) of rhe Mul- 
tiplicand ; ſo if 326 be given to be multiplied by 10, the Pro- 
duct is 3260; it by 100, the Product is 32600 ; if by 1000, 
the Product is 326000; in like manuer if 170 be multiplied by 
10, the Product is 1700; if by 100, 17900, Se. 

III. When more Numbers than two are 
given to be multiplied ene by the other, that 
Kind of Multiplication is call-dContinuai,and 
is thus performed, viz. Firſt multiply any two of the Numbers 
given one by the other, then multiply the Product by another 
of the Numbers given, and this product by the Fowrh Num- 
ber given (if there be ſo many) and in that or- 


Continual Mul- 
ti pl i cat ion. 


der till every one of the given Numbers bas 18 
been made a Multiplicator ſu the laſt product 4 
is the true Product required. Example. If 4, 72 Pred. i. 
18, and 22 were given to be multiplicd cn EE.) FT 


nually, firſt 18 multiplied by 4 produces 72, 
which mu!riplied by 22(the 'hirdNumber)pr0- 144 

duces 1584, the laſt Productor Number requi- 1583 Prod, 2 
red. Sec the Work in the Margin. The Proof of | 
Multiplication is by Diviſion, as will appear by the next Chap- 
ter. E 2 CHAP 
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CHAP VI. 
Diviſiou of whole Numbers. 
' IVISION is that by which we diſcover kow often 


one Number is contained in another ; or (inch is the 
an it ſhews how to divide a Number piopos'd, into as many 
equal Parts ws You pleaſe. 

JJ. In Divibon there are always Three Remarkuble Num- 
bers, which are commonly called by theſe Names, the Evie 
dend, the D: viſor, and the Quotient. 

HI. The Dividerd 13 the Number given to be divided into 
equs!] Parts. 

[A Vhne Diver is the Number by which the Dividend is to 
be cvided ; that is, it is the Number which declares into how 
many equal parts the Dividend is to be divided, 

V. The Quotient is the Number arifing from the Divifion, 
and ſhews one of the cqual Parts required; ſo if 15 were gi- 
ven to be divided by 5, er into 5 equal Parts, the Number 
ariſing, er ene of the equa) Paris will be 3, for 5 is found three 
times in 15: And here 1515 the Dividend, 5 the Diviſor, and 
the Quotient, 

25 VI. Diviſion being the hardeſt Leſſon in A- 
Diviſim by @ rithmetick, mu't be heed fully attended to by 
the Learner, for whoſe Eaſe I ſnall uſe. mv ut- 

zoft Endeavours to mike the way f.nooth by Rules and Ex- 
amples, beginning with the eafi-{t firſt, which will be in that 
caſe when the Diviſor conſiſts of one Figure only; for Example, 
Let it be required to divide 192, by 8, or 192 Pounds into 8 
equal Parts or Shares ; here 192 is the Dividend, 8 is the Di- 
v:ifor, and the Quotient or one of the equal Parts is {Gughr, 

VII. Place a crooked Line at each End cf the Dividend, that 
on the Left-hand ſerving tor the place of the Diviſor, and that 
on the right for the Quotient; then if the Deviſor be a fingie 
Figure, ſubſcribe a Point under the firſt Figure of the Dividend 
towards the Left-hand, if ſuch firft Figure be either equal to, or 

greater than the Diviſorzhut if ſuck firſt Figure 

Nhat the Divi. be li than the Diviſor, put a Point under the 
dual is. next Place of the Dividend; which Number ſo 
8) 192 ( diſtinguiſhed by the Point may be called the 
5 Dividuzl ; foin the Example, given in the 

6ih Rule, 192 being the Dividend, anf 8 the 

Divifor, I {et a Point under 9, not under 1. becauſe it is leſs 
than the Diviſor. This done, the Dividual, or Number whereof 
the Queition n:uſt be 28k d, is 19. VIII. Ha- 


ſingle Figure, 


V 


32 is a new Dividual, or Number whereof the 16 
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VIII. Having thus prepared rhe Numbers, ack how often the 
Diviſor is contained in the Dividual, and write the Number 


which anſwers the Queſtion in the Quotient; then multiply the 
Diviſor by the Number placed in the Quotient, and ſubfcribe 
the Product under the Dividual. Laſtly, having diawn 
Line under the Product, ſubtract it from the 

Diridual, and ſubſcribe the Remainder orderly 8) 192 (2 
under the Line. So demanding how may times ; 
the Divitor 8 is found in the Dividual 19, the 16 


Anſwer is two times, therefore I write 2 in 3 
the Quotient; then multiplying the Diviior 8 


by 2 (the Number placed in the Quotient) the Product is 16, 
which I ſublcribe orderly under the Dividual 19 ; and after a 
Jive is drawn under the Product 16, I ſubtract it from the Di- 
vidual 19, and place the Remainder 3 under the Line. 

VI. Put another Point under the next Place of the Dividend 


towards the Right-hand, and bring down the Figure or Cypher 
ſtanding in that place to the Remainder ; that is, fer it next 


after it, O the Whole will be a nz:zw Dividual: Thus a Point 


being placed under 2 which ſtands in the next 
place of the Dividend, I write 2 next after (ro 8) 192 (2 


wir on the Right-hand of) the Remainder 3 ſo 


decond Queſtion muſt be asked, and the Work 32 
will ſtand as you ſee in the Example, 


X. A new Dividual being fer a part, renew rhe Queſtion, 
and proceed according to the 8th Rule of this Chaveer, 1 hus 
demanding how often the Diviſor 8 is found in the Dividual 
32, the Anſwer is four times; therefore I write 4 in the Quc- 
tient: The multiplying the Diviſer 8 by q (che Figure laſt 


placed in the Quotient) the Product is 32, which 


While Work being finiſh'd the Quotient is bund 42 


32 from the Dividual 32, and there being no -: I 


I ſubſcribe under the Diridual 32, aad aficr a 8 192 (24 
line is drawn underneath, I ſubtratt the Product wo 


Remainder, I ſubſcribe o under the Line; {> the 32 


* 
——_—— 


to be 24. and the Operation ſtands as you ice ©) 


in the Example; therefore I conclude, if 192 


Pounds be <qually divided among 8 Perſons, tac Share of each 


5 Perſon will be 24 Pounds. 


A Second Example. Let it be required to diviie 936 


| Pounds into 9 equal Parts; having diſtingniihed the firſt Pi- 
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vidual by a Point, (according to the ch Rule of this Cha ter) 
1 de- 
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I demand how often the Divifor ꝙ is found in the 

9) 935 (1 Dividual 9, and finding it once contained in it, 
I write 1 in the Quotient; then multiplying tte 

9 Diviſor 9 by 1, the Product is 9, Which! ſub. 

os ſcribe under the Dividual 9; after this, a Line 
being drawn under the Product 9, I ſubtract i: 


from the Dividual 9, and there being no Remainder, I place a . 


o under the Line, as you ſee in the Example. 
Age in, placing a Point under 3 which ſtan: 
9) 936 {10 in the next Place of the Dividend, I tranicrib: 
1 the ſaid 3 next after the Remainder o for a ovw 
9_____ Dividual; then asking bow often the Piviſcr 5 
03 is contained in the Dividual 3, and not finding u 
once contained therein, write o in the Quotien:: 
And now becauſe the Product which ought to ariſe from th: 


— — 


Multiplication of the Diviſor by o (the Cypher laſt placed in 


the Quotient) amcunts to o, the Dividual 3, out of which 
that Product ſhould have been ſubtracted, remains tae fare 
without Alteration ; therefore after a Point is ſubſcribed und:: 

6, the next Place of the Dividend, I annex 6 tg 


9) 936 (104 the Dividual 3, fo there will be a new Dividua!, 


to wit 36: Then demanding how often th: 


— Diviſor 9 is found in the Dividual 36, the An- 
536 ſwer will be 4 times; therefore ] place 4 in the 
36 Quotient, and multiplying the Diviſor 9 by 4. 

go the Product is 36, which I ſubſcribe undernea:Þ, 


and ſubtract from the Dividual 46; ſo the Re- 
mainder is o; thus the whole Work being fin:ined, the Quo- 
tient is found to be 104, as you ſee in the Example; wheretore 
i conclude, if 936 J. be equally divided among g Perſons, the 
Share of each will be 104 J. In like manner, it 296163 be di- 
vided by 7, the Quotient will be 42309. 


The Subſtance of Diviſian The whole Work of Diviſion is F 


by what Methed ſecver briefly contained in this fullowing 
: Verie, 


Dic quot, multiplica, ſubduc, transferque ſecundam, 


Or thus, 


Fi jt you muſe ah how oft, in Quotient Anſwer male; 
Then Maltiph, Subtref, a New Dividual tale, 


3 
— 


0 „ ira” 


— 


—_— <<; 
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the MI. When in the Diviſion the Deviſor con- f 
fs of a ſingle Figure only, the Quotienc may 4 compendi- 
be cxpreſs'd, and all the Operation performed in ous Way of 
ft mind, without writing down any Part thereof; dividing by 
„ $2505 being given to be balfed or divided a ſingle Fi- 
4 Into coo equal Parts, the Work will be gue. 

"thus: The Beviſor 2 is found in 8 four times; 1 
2 once; in 5 twice, and there will remain , 141253 

„which 1 being ſuppoſed to ſtand before (to wit, on the 
_ ele bend of) the Cypher makes 10: then I ſay 2 is found in 


* 


ribe o, 5 times; and laſt of all in 6, 3 times; fo that the true 
WW Ouctient or one Half of the given Number $2505 is found to 
„ he 41253- | * 

Sun In like manner, if 32505 be given to be divided by 3, or 
Et: . i * 14 2 

5 into 3 equal Parts, the Work will be thus: : 

tne The Diviſer 3 is found in 8 twice, and there 2)$2506)27502 


1 it! will remain 2, which 2 being ſuppoſed to ſtand before (to wit, 
Ich on the Lefr-hand of) the following 2, makes 22 ; then I fay, 
ic g is found in 22, 7 times; in 15, 5 times; in © not at all, 
and laſtly, in 6 twice; ſo that the true Quotient or one of the 
6 to equal Parts required is 27502. After the ſame manner may | 
Pivion be work d by any ſingle Figure, wichour much Charge 
the to the Memory. 
An- Vote. Here the Learner may ask, what (hall be A Note con- 
the done with the laſt Remainder, if any happen, cerning the 
' 4 when the Diviſion is finilbed? For a full Anſwer Remainder 
ub, to this, I refer the Rader to the Note in the after the Di. 
Re Fifth Rule of the Seventh Chapter; yer I ſhall viſion is end- 
uo: here produce an Example where the ſaid Cale ed if any 
ore happens, viz. Let it be required to divide 351 happen, 
the bp 8, or 351 Pounds equally among 8 Perſons ; 
di- no, if the Operation be proſecuted according to the former 
Rules, the Quotient will be found to be 43, and 7 
n is after the Diviſicn is fini{h'd, there will remain 7, 8) 351 (43 
ing that is, each Perſon muſt have 43 Pounds and 
there will be aa Overplus of 7 Pounds, which muſt be alſo 
divided equally among the 8 Perſons; but that cannot be done 
til the 7 Pounds be reduced into Shillings, and then thoſe 
Shillings muſt be divided by 8, to give every Perſon his due 
Share of the Shillings contained in the ſaid 7 Pounds: Again, 
it there yet remain any Surpluſage of Shiilings, they muſt 
be reduced to Pence, which alſo are to be divided by 8, to give 
every Perſon his due Share of Pence: So that when this 
Queſtion is fully anſwered, each Perſon's Share will appear to 


nen 


— 


— — —U— n — —ä od 
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be 43 /—=17 —6 f. Bur be before mentioned Redu4in 
is performed, wiil be me e mantieſt in the fifth Rule of che 
next Chapter. 

EP XI. Wi the Deviſor conſiſts of two, three 
Diviſion by t vo | 4p, 

wie or h06 m, y Piac's ſoever, the Operation 1; 
or moe Figures, IPA" 
more difficu't 15a: the former; but depends up. 
the fu ft and ea- . Be 
firſt Method on the ſame (;ro:inds; and therefore the Learn 
er being wel! vers'd in the preceeding Method, 
of dividing by a fingie Figure, will the more readily under 
ſtand theſe that follow, which are ty, of which the farft is the 
eaſier, but the latter more exveditious, and that which indeed 
is principally to be aimed at: For an Example of the former, 
let it be required to divide 4112772 by 708, of which is the 
lame to divide 4112772 into 08 equal Parts. 

Firſt, a Table is ro be made to ſne ar firſt fight any Mulei. 
ple or Product of the Diviſer, it being taken twice, thrice, 
or any number of Times under Ten; fo having Grit written 
down the Dev itſelf 708, and drawn a Line on the Right. 
hand of ir, I place 1 on the Righr-hand of the Line directly 

againſt the Diviſor ; then under the 


The D.viſor jodſi Diviſor 708, I ſubſcribe the Double 
S C14i6] thereof, which is 2416, and place the 
3 [2:24]; Figure 2 directly againſt the ſaid Dov: - 
Q 1283204 ble, ro wir, on the other {ide of the Line. 
S < 354«|5 Again, adding 1416, (to wit, the Dou- 
D \ 1248/5 bl- of the Drivifor) to the Diviſor it 
455% ſelf 903, the bum is 2124 for the Tri- 
T | 5664]8 ple of the Dieser; this Triple I ſub- 
S 23720 ſcribe under the Double, and place 3 on 


the other {ide of the Line right againft 
the Triple. Again, adding 2124 (for tic File of the Diviſer) 
to the Divſor 708, I find 2832 tor the Quadruple of the 
Divifor, which Quadruple I {ub.cribe under the Tipe; and 
proceding in like manner, art laſt the Table 1s fitäſhed, 
which readily ſhews the Diviſor, with the Diple, Triple, Qua- 
druple, Quintuple, S:xtuple, Sepruple, Octuple, and Noncuple of 
the D:iviſor. 

Now for a roof of the ſaid Table, adding the laſt Number 
thereof, to wit, 6372 (which was fund to be nine times the 
Diviſo:) to the Diviſor 95:48, 1 iid the Sum te be, which 
(by rhe 12th Rule of the fif.h Chap.) is evidently teu times the 
Deviſor; therefore I conclode that the Table is true, in regard 
that the laſt Number of it is derived from all the ſuperior 
Numbers, | 

The 
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| 0 

Chap. VI. Of Whole Numbers. :.M 
The Table of Multiples or Products of the Diviſor being 
thus prepared, ſet down the Dividend on the Righr-hand of the 
Diviſor ; then diftinguiſh by a Point ſo many of the foremoſt 
Places of the Dividend towards the Leſt- hand, as are either 

val in Value (being conſider'd a-part ) to the Diviſor, or, 
lick being greater, yet come near- 
> to the Value thereof; thus I ſub. 
ſcribe a Pointunder 2,therebyſerting 


708% 14112792 (580g 


g-part 4112, being the feweſt of the 416 3540 
fore moſt Places which contain the 24 * 
Diviſor 708, ſo is 4112 the Dividual 4 l 3 $727 
or Number whereof thefirſt Queſt ion 324 5564 
muſt be ask'd; then demanding how 354 95 06372 = 
often the Diviſor 708 is contained in 424805 6372 
the Dividual 4112. theAnſwerwillte N A 
found by the Table to be five Times; ** 7 9 
for looking in the Table Icannot find 3 « 
the Dividual exactly; but 1 ſee tbats 37 ? 


times the Diviſor is che next greater than the Dividual 4112, and 
five times is the next leſſer, wherefore | write 5 in the Quo- 
tient, and the Number in the Table which ftands againſt $5, to 
wit, 3549, I ſubſcribe under the Dividual 4132. Then having 
drawn a Line underneath, I ſubtra& 3540 (which is five times 
the Divi ſor) from the Dividual 41 12, and lubſcribe the Remain. 
der 572 under the Line; that done, [| pur a Point under the next 
Place of the Dividend towards the Right-band, and becauſe the 
Figure ) ſtands in that Place, I rranſcribe 7 next after the Re- 


mainder 572, ſo there is 5927 for a new Dividual, 
Then demanding how often the Deviſer 708 is contained in 


| the Dividual 5727, the Anſwer will be found by the Table to 


be 8 times; for looking in the Table, I find, that 9 times tbe 


Diviſor is the next greater, but 8 times is the next leſſer than 
| the Dividual; therefore I write 8 in the Quotient, and the 
Number in the Table, which ſtands againſt 8, to wit, 5664 
I ſubſcribe under, and ſubiraR it from the Dividual 5727, pla- 
cing the Remainder 63 under the Line, 


o 


Again, I put a Point under the next Place of the Dividend, 


| where [ find the Figure 3, and therefore tranſcribing 7 next 
| After the Remainder 63, the new Dividual will be 637; then 


demanding how often the Diviſor 308 is contained in the Bi- 


vi dual 637, and not finding it once contained therein, I write 
do © in the Quorzent, and ſince in thi; Caſe (that is when a Cypher 

- anſwers the Queſtion,) the Dividual remains the ſame without 
- Alteration, the Figure or Cypher * in the next place of 


the 
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the Dividend, is to be tranſcribed after the Dividual for a new 
Dividval, ſo writing 2 next after 937, the newDividual is 6372: 
Then demanding how often the Divifor 708 is contained 
in 6372, I find by the Table it is contained in it 9 Times; 
whereftore writing 9 in tte Quotient, and placing the Number 
which ſtands againſt 9 in tne Table, to wit, 6372 under the 
Dividual 6372, and ſobtracting it. from the Dividual, there 

| will remain o. Whence I con- 


Diviſor 18811) 20304 (168 clude, if 4112772 be divid- 
2 376 miſs ed by 708, or into 708 equal 
'Z 5643 188 Parts, the true Quotient or one 
Q | —————— Of the cqual Parts required is 
21 7824 1504 580g. la like manner, it 
wy 649) 1504 20304 be divided by 188, that 
3 — i,, into 188 equal Parts, the 
E {| 11286 0 Quotient ariſing, or one of 
S | 13167 thoſe equal Parts will be 
S , 15048 108, and the Operation will 

16929 ſtand as ycu ſee, 


The preceeding Method of Diviſion by the Help of a Table 
of the Multiples or Products of the Diviſor, as it is moſt eaſy, 


% in ſome Caſes namely, where the Diviſer is great, and a 


Quotient of many Places is required, (as in calculating Tables 
of Intereſt, "Aſtronomical Tables, and ſuch like) it excells all 
other Ways cf Diviſion; both in reſpe& of Certainty and Ex- 
pedition; bur for common practice, it is too redious, and 
therefore I ſhall proceed ro the choiceſt practical Method. 
XIII. I now come to the laſt and principal Method of Diviſion, 
when the Diviſor conſiſts of mary Places, which 
The latter to ſuch as have the Table of Multiplication by 
and choicelt Heare, will not be difficult: For Example, Let 
Procticel Me- ' 52:4 «be a Number given to be divided by 
rhod of Divi- n 
Gon when the 184, that is, into an 184 equal Parts, and the 
Diviſer con- Vetient, or one of the equal Parts is required, 
ſits of many „ it, Diftingmiſh by a Point (as before) 
place. b meny of the foremoſt Places of the Dividend 
— towards the Left-hand, as are either equal 
in Value (when conlider'd apart) to the Diviſor, or 
elſe, which being greater, yet come ncarer to it: Thus I ſub- 
ſcribe a Point under the Figure 3, thereby ſerting a- part 563, 
being the To — 1 foremoſt Places, which contain 
rh the Diviſor; ſo is 353 the Dividual, or Num- 
1800563040 ber whereof the 52 Queſtion muſt be asked 
Hvaing thus prepar'd the Numbers, 1 demand how often the 
Diviſor 


. we; 7, 65 oe 5 Ot oo EI & * 
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the Remainder, which is 1x under the Line. 


of whole Numbers. 35 
Diviſor 184 is contained in the Dividual 563 ; and ſince 10 
Anſwer this Queſtion and ſuch like, there is a Necefity of 
Fryal, it will be requifite to ſhew how this Lryal may 
7 be made: Firſt, therereſote, compare the Number of 
Phces in the Dividual, with che Number of Places in the 
Diviſor, and when the Number of Places is the ſame in both, 


iviſor towards the Left: band is contained in the firft Figure 
of the Dividual towards the ſame Hand ; fo here demanding 
how often 1 is contained in 5, the Anſwer is 5 Times; whence 
Finfer that the Diviſor 1841s not contained oftner than 5 times 
i the Dividual 563 (for 6 Times 181 is manifeſtly greater 
than 563,) but whether it be contained 5 Times in it or not, 


5 it be asked how often the fi ſt or (xtreme Figure of the 


Examination muſt be made either by mu tiply ing (in ſome By. 


place) the Diviſor 184 by the ſaid 5, and comparing the Pro- 
duct with the Dividual 563; or elſe thus, ſaying 5 Times 1 
$ wit the 1 in the Divitor) is contained in 5, to wit, the fir{t 
Figure of the Diviſor 563, 5 Times; but then the 8, the follow- 


ing Figure of the Diviſor, cannot be fgund 5 Times in 6. the 


following Figure of the Dividend, and conſequently the Divi- 


ſor 184 is not contained 5 Times in the Dividual 563; where- 


fore I make another Tryal to ſee whether ic may be contained 
4 Times in it or not; ſaying, 4 Times 1 is 4, which is found 
in 5, and there will remain 1; but then 4 Times 8, which is 
32, cannot be had in 16 (for the 1 before remaining being ſup- 
poſed to ftand on the Lefr-hand of 6 makes 16) hencelconclude 


again, that the Diviſor 184 is not contained 4 Times in the 


Dividual 563; where fore I make anotherTryal to ſee whether 
it may be contained 3 Times in it or not; laying, 3 Times x 
is 3, Which is found in 5, and there will remain 2; again three 


Times 8 is 24, Which is found in 26 {for the 2 before remain- 


ing being ſuppoſed to ſtand before the 6 in the Dividual, makes 
26) and there will remain 2, Laſtly, 3 Times 4 is 12, which 
is likewiſe found in 23, (for 2 remaining in the 26 being 
{ſuppoſed ro ſtand be fore the 3 in the Dividual makes 23) where. 
by I ſee that the Diviſor 184 is contained 3 Times in the 
Dividual 563 ; therefore I write 3 in the Quotient, and pro- 
ceeding according to the 8th Rule of this Chapter, I multiply 
the Diviſor 184 by 3 (the Figure placed in the 


Quotient) ſo the Product is 552, which I ſub- 134056304083 
ſcribe orderly under the Dividual 363 then 

having drawn a Line under the ſaid Product. I 93 
ſubtract it from the Dividual, and ſubſcribe © 3 


F 2 Ag tir, 


jaſt conclude, that the Quotient ſought is 306, Note, 
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Again, according to the gth Rule of this Chapter, I bring 
down o., which ſtands in the next Place of the Dividend, to 
the Remainder 11, ſo there is 10 for a new Dividual ; then 


demanding how often the Diviſor 184 is found in the Dividual 


110, and not finding it once contained in it, I write o in the 
Quotient (which is to be done as often as the Queſtion is an- 
ſwered by nothing); now becauſe the Product ariſing from 
the Multiplication of the Dviſor by o, (the Cypher laft placed 
in the Quotient,) amounts to o; the 

134) 56394 (306 Dividual 110, out of which that Pro- 


552 duct ſnould be ſubtracted, remains the 

—— ———  #ſme without Alteration ; therefore, 
1104 after a Point is ſubſcribed under g, the 

1104 following Place ot the Dividend, I an- 

— —— ncx 4 to the lat Dividual 110, ſo there 

0 will be a new Divi dual, to wit, 1104; 


and here the Queſtion at large is, to 
know how often 184 is found in i104; bur to leſſen the Tryal, 
becauſe the Dividual conſiſts of one Place more than is in the 
Diviſor, it muſt be asked bow often the firſt Figure of the Di- 
viſor on the Left: hand is contained in the two foremoſt Places 
of the Dividual towards the Lefr-band, viz. I demand how 
often 1 is contained in 11, and altho* it may be had 11 times, 
yet | need never begin the Tryal above g times; therefore I 
make Tryal with 9, ſaying, 9 times 1 is 9, which is found in 
11, and there will remain 2; but theng times 8, which is 72, 
cannot be found in 20 (20, becauſe the 2 remaining being 
ſuppoſed ro ftand before o in the Dividual makes 20, there- 
fore I make Tryal with 8, ſaying, 8 times mis 8, which is 
found in 11, and there will remain 3; but then 8 times 8 
cannet be bad in 30 (30, becauſe the 3 remainiog being ſup- 
poſed to ſtand be ſore the o or Cypher makes 30); therefore 
I make Tryal with 9, ſaying, 7 times 1 1s , which is found 
in 11, and there will remain 4; but then 7 times $ cannot be 
had in 40; therefore I make Iryal with 6, ſaying, 6 times 1 
is 6, which is found in 11, and there will remain 5 ; then 6 
times 8 is 48, which is found in 30, and there will remain 
2 : Laſtly, 6 times 4 is 24, which is found in 30, whereby ar 
length I ſee that the Diviſor 184 is contained 6 times in the 
Dividual 1104: Wherefore I write 6 in the Quetient, and pro- 
ceeding according to the 8th Rule of this Chapter, I multiply 
the Diviſor 104 by 6 (the Figure laſt placed in the Quotient) 
ſo the Product is 2104. which being ſubſcribed under, and 
ſubtracted from the Dividual i104, the Remainder is o fo ax 


- 
” 8 * = a * = — _ 0 cw b * ar * 


J. 


00 


227987 is contained in the Dividual i792, 
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Norte. If the Figure aſſumed for the Quotient holds good upon 


Tryal, as aforeſaid, by two or three of the foremoſt Places of 


the Dividual, it will for the moſt part hold throughour the 
Dividual ; bur this muſt be a perpetual Rule, that whenſoever 


the Product of the Multiplication of the Diviſor by the Figure 


placed in the Quotient happens to be greater than the Dividual, 
Ton which it ought to be ſubtracted, ſuch Product muſt be 
ſtruck our of the Work, and a leſſer Figure is to be placed in 
the Quotient. N 

For a ſecond Example, Let it be required to divide 
15114220 by 2987, or into 2987 equal Parts. 

Firſt, the Diviſor 2987 being greater than 1511, (to wit, 
the four foremoſt Places of the Dividend) I ſet a Point under 
4, thereby ſetting a part 15114 for a Dividual; then, becauſe 
theDividual conſiſtsof one Place more 


Than the Diviſor, I ask how often 2 2987) 15114220 (5 


che Firſt Figure of the Diviſor towards 


the Lefr-hand ) is contained in 15, 14935 
(the two foremoſt Places of the Di- _ 
vidual) and finding the Anſwer to be 73 


7 Times, I infer thence that the Diviſor 2987 cannot be con. 
tained more than j Times in the Dividual 15114 ; bur whe. 
ther it will be contained 7 Times in it or not, Examination 
muſt be made, either by multiplying 2987 by 7 (in ſome By- 
place) and comparing the Product with the Dividual 131143 
or elſe by the Manner of Tryal before delivered in the laft 
Example: So at length ir will be diſcovered, that the Diviſor 
3987 will not be found above 5 Times in the Dividual 15114; 
wherefore (according to the 8th Rule of rhis Chapter) writing 
6 in the Quotient, and multiply ing 2987 by 5, I ſubſcribe the 
Product of that Multiplication, which is 14935, under the 
Dividual 15114 ; then drawing a Line under the ſaid Pro- 
duct, and ſubtracting it from the Dividual 15114, I ſubſcribe 
the Remainder 179 under the Line. 

Again, (according to the grb Rule of this Chapter) I bring 
down 2, the next Place of the Divi- 97 15 
dend, to the ſaid Remainder, 79, fo 9279 792708 (50 
the new Dividnal will be 1792; thar 
done, asking how often the Diviſor 14935 


—— 


179 2 


and not finding it once contained in 


it, I write o in the Quotient; aud here, becauſe the Queſtion 
is' anſwered by o, the next Place of the Dividend, to wit 2, is 
to be brought down to the Dividual 1792, fo the new Divi- 
| dual 
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dual is 17922. Then renewing the 

2987) 1511422005066 Queſtion, and proceeding as betore, 
e ar length the Diviſion being finiſh'd, 


14935 the Quotient will be found 5060 ex- 
— — actly, without any Remainder; but 
17922 it any Remainder had happen'd after 
17922 the Subtraction of rhe laſt Product, 
— it muſt have been proſecuted accord. 

': "WS ing to the Note before given in the 


Example at the latter End of the i 1th 
Rule of this Chapter, 


In like manner, if 1208939350 be divided by 19999, or 
into 1999 cqual Parts, the Quotient, or one of thoſe equal 


Parts, will be found 69459, and the Work will ſtand as you 


ſee here. 
This latter Method of Diviſion 
19999) 268939550 (60450 is to be preferr'd before anyof the 
as common Ways of dividing, by 


119994 daſhing our Figures, where the 
—d _ Steps of the Diviſion are ſo con- 
89995 founded (beſides the Burdenupon 
79996 the Memory, by a promiicuons 

— Multiplication and Diviſion) that 
99995 if any Errour happen, it canhard- 
99995 ly be cortectedwithout beginning 

— (— the Work a- new: But in the way 

05 before explained, the particular 


Muitiplicarions, Subtractions, 
and Remainders, which belong to every Figure of the Quotient, 
are ſo diſtinctly and clearly expreſs'd, that if an Errour hap- 

pen, the Work may ealily be reformed, 
XIV. So often as the Queſtion is repeatedin Diviſion, ſo ma- 
ny Places there muſt be in the Quotient, 
Flow the Number of (which may bediſcover'd bythe Number 
Places in the Quo- of Points placed under the Dividend)and 
tient may be diſcove- ſo many times is one and the ſame Kind 
red, of Operation repeated, the Subſtance 
whereof is contained in the Verſe before- 

mentioned at the end of the Tenth Rule of this Chapter. 

XV. When the Diviſor conſiſts of 1 or 
A Compendious way an Unit in the extreme Place towards the 
of dividing by 10, Left- hand, and nothing but Cy phets to- 
100, ioo, So. wards the Right, the Diviſion is perform'd 
by cutting off with a Line ſo many . 
0 


0 
| 
I 
* 
1 
] 
1 
| 
' 
| 

| 

| 


J. 


the 
ore, 
h'd, 
ex- 
but 
frer 
act, 
Id. 
the 
Ith 


or 
ual 


Ou 


Ion 
he 
by 
he 
II 
on 


us 
lat 


cut off 


this Chapter) there will ariſe in the Quo- 
tient 1836, and the laſt Remainder alter 
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of the Dividend towards the Right hand, as the Diviſor has 
Cypbers; ſo the Figures which ftand on the Lefe-hand of the 
Line, give the Quotient, and thoſe cur off ro the Right (if 
they be ſignificaut Figures) are to be procceded with as a Sur- 


2 or Overplus remaining, according to the Note at the 


ad of the : 1th Rule of this Chapter. So 
if 47201. were given to be divided equal- 
ly among 10 Perſons, the Share of each 
would be 4721 alio if the ſaid g726 /. 
were to be divided equally among 100 
Perſons, the Share of each would be 47 1. and there would be 
a Surpluſage or Remainder of 20 /. to be alſo ſubdivided 
among them, after the ſaid 201. are converted into Shillings 
according to the Fifth Rule of the next Chapter, Laſtly, if 
the ſaid 4720/7, were to be divived among 1000 Perſons, the 
Share of each would be 41. and there would be a Remainder 
of 7201. to be alſo divided as aforeſaid. See the Form of 
the Work in the Margin. 

XVI, When the Diviſor conſiſts of any Significant Figure 

or Figures in the fir{t or foremoſt Place or 
Places towards the left.hand, and nothing Another Compen- 
butzCypher or Cyphers towards he Right, dium in Diviſicn. 
by a Line ſo many Places of the 
Dividend towards the Rigbt-hand as the Diviſcr has Cyphers 
towards the Right; then divide the Figures of the Dividend, 
which ftand on the Left- hand of the Line, by the Figures in 
the Diviſor which remain, when the ſaid Cypher or Cypbers 
are omitred, rememb'ring after the Divifion is finiſhed, to 
write down next after the laſt Remainder the Places of the 
Dividend which were firſt cut off : So if 36732 were given 
be divided by 20, the Quotient will be 1846, and there will 
remain 12, viz. if you cut off one Place from the Dividend 
towards the Right-hand (becauſ- the Divifor ends with one 
Cypher, (and then divide the re.) rowir, 
3673) by 2 (according to the 11th Re of 


10) 4270 (472 
100) 47120 (47 
1000)4,720 (4 


be; 
210)367312(1836 
ſuch Dieiſion is finiſh'd, will bei, to which if 2 (the Figure 


- firſt cur off from the Dividend) be annexed, the Total Re- 
mainder is 12. | 


In like manner if 95456787, were given to be divided by 


| Zoqooo, the Quotient will be 24, and there will remain 
160787; viz. If you cut eff 3 Places from the Dividend to- 


wards 
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3041000) 74561787 (24 wards the Right hand (3 Places be. 
» cauſe the Diviſor ends with 3 Cy. 


608 phers) and then divide 7456 by 304, 
— there will ariſe in the Quotient 21, 
1376 and the laſt Remainder, after ſuch 
1416 Diviſion is finiſned, will be 160, to 
— which if if 787 (the Places ficſt cut 
160787 cf from the Dividend) be annexed, 


the Total Remainder or Surpluſage is 160787, which is to 
be proceeded with, as is directed in the Note at the latter End 
of the Eleventh Rule of this Chapter. 
XVII, Divifion and Multiplication RY _ 
one another; for in Diviſion if you multiply 
\The Prof of the Diviſor by the Quotient, the Product wil 
ultiptication be equal to the Dividend: So in the Exampl 
and Divifes. qual to the Dividend: So in the Example 
of the 13th Rule of this Chapter, if 184 th: 
Diviſor be multiplied by 3<6 the Quotient, the Product is 
56304. which is the ſame with the Dividend; but when after 
the whole Diviſion is finiſhed, any Figures remain of the laſt 
Subtraction, add them likewiſe to the Product: So in the laſt 
Example of the 16th Rule of this Chapter, the Diviſor 304000, 
being multiplied by the Quotient 24, produces 7295000, un- 
ro which if you add the Number remaining, to wit, 160787, 


the Sum is 7456787, which is the ſame with tlze Dividend, 


Again in Mulciplication, if the Product be divided by the 
Moltiplicator, the Quotient will give you the Multiplicand, or 
if the Product be divided by the Multiplicand, the Quotient 
will give you the Multiplicator ; So in the firſt Example of the 
gth Rule of the laſt Chapter, if the ProduR 111024 be divi- 
ded by the Multiplicand 3084, the Quotient gives the Multi- 
plicator 36. | 

There is alſo a Common Proof of Multiplication argued from 
the Multiplicand, the Multiplicator, and the Product, by cafting 
away Nines; bur by that way of Proof (though rightly uſed, 
a falſe Product will be affirmed ro be true; Example, If 3462 
be multiplied by 786, the true ProduR is 2721132 ; bur if I 
ſay, 4953132 or 3153132 is the Produt (or many others 
which may be given) the Proof by Nines will confirm them 
to be true Products, though they are falſe, as will be evi- 
dent to ſuch as know the Rule, which I mention here only 


to fer a Brand upon it, chat it may be avoided by all Lovers 
of Truth. 


CHAP. 
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C HAP. VII. 
Reductiou. 


„„ HS ono BÞ oo 


1 TD Oraſmuch as in Money, there are Diverſities of Kinds, 
: viz, in England, Pounds, Shillings, Pence, and Fartbings; 
alſo diverſe Kinds of Weights, Meaſures, &c. as has been fully 
declared in the Second Chapter; and becauſe it is often required 
to find how many Pieces of one Kind of Money are equal in Va- 
Jue to a given Number of another, (and ſo likewiſe of Meigbes, 
Meaſures, &c.) it is requiſite in this Place to ſhew how that is 
performed, fince thereby the Rules of Multiplication, and Divi- 
fion before delivered will be exercis d. This Kind of Opera- 
tion is called Reduction. 


. Reduction is either deſcending or aſcending. 


III. Reduction deſcending is, when ſome Integers of a Num- 


ber of a greater Denomination being given, it is required 


to find how many Integers of a lefſer Denomination are equal 
in Value to that given Number of tbe greater: As when it is 
demanded to find how many Shillings are contained in 304, 
Likewiſe how many Pence in 320s, or how many Hours in 
355 Days, &c. 


IV. Reduction aſcending is, when ſome Integers of a Num: 
ber of a leſſer Denomination being given, it is required to find 
how many Integers of a greater Denomination are equal in 
Value to that given Number uf the lefſer : As when it is pro- 
7 to find how many Pence are contained ia 500 Farthings : 

ikewiſe how many Shillings in 348 Pence: Or how many 


| Days in 864 Hours, &c, 


„Reduction deſcending is performed by Multiplication; for 
if the given Number of Integers of a greater 


Denomination be multiplied by a Number Reduction de- 


which expreſſes how many Integers of the leſ- ſcending per- 


{er are equal to one of the Integers given, the formed by Mul- 


Product is tbe Number of Integers of the lefſer rip/ication. 
Denomination required, 
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So 2301. of Englifo Money will be reduced into 4600 5. for 


230 Pounds, 
Fi 20 — 
4000 obilings. 
12 


55 200 Perce 
4 


220800 Farth ngs. 


3345 Ownces. 
20 


6590 ) Penny . 
Wo 
270 
28 5 
165600 Grairs. 


1 


Compare this with 
the Note upon the 
laſs Example of the 
Eleventh Rule 0 
the Sin H Chapter, 


it 230 be multiplied by 20, (the Number of 
Shilings which are equal to 1 Pound) the 


Product ts 4600 in like manner 4600 s, wil 


be reduced into 55200 d for if 4600 be mul. 
tiplied by 12 (the Number of Hence contain- 
ed in 1 Shilling) the Product is 55200. All» 
55200 Pence being multiplied by 4 (becauſe 
4 Farthings make a Penny) are reduced into 
220800 Farthings, as by the Operation in rhe 
Marg in is evident. 


The like Method is to be obſerved in 
Weights, Meaſures, &c. So 345 Ounces-Troy 
are reduced into 69 Penny-weights,, and 
6900 Pen. weights, to 165600 Graing, as by 
the Opera: ion in the Margin you may fee. 


Note, By this Rule the Learner 1s fur- 
niſhed with Skill to reſolve that Caſe in 
Dzvijicn, when the Dividend is lefs than the 
Diviſor ; Example, Let it be required to di- 


f vide 7 Pounds of Engliſ Money, equally 


among 8 ?erſons; here it is evident that 


the Dividend 7 is leſs than the Diviſor 8; that is, the Number 
of Pounds is leis than the Number of Perſons, and conſequently 
each Share muſt be leſs than a Pound: So that in effect it is re- 
quired to find how many Shillings and Penee belong to every 
Perſon for his Share : Firlt, therefore reduce the 7 Pounds into 
S$h:llings, which will be 140, theſe divided by 8 give 17 Shil 
lings to each Perſon, and there will yer be a Remainder of 
4 Shillings to be allo cqually divided into 8 Parts; bur theſe 4 
Shilling: muſt be firſt reduced into Pence, which will be 48, 
then dividing 43 by 8, the 2rotient will give 6 Pence more to 
every Perſon : So at laſt it appears that if 7 Pounds of Engliſh | 
Money be equally divided into 8 Parts, the entire Quotient (or 
one of the equal Shares) will be 17 Shillings and 6 Pence, 


In like manner, if 354 Pounds of Engliſh Money be given to 
be divided equally amongſt 125 Perſons, the Share of each will 
be found to be 2 Pounds, 16 Shillings, 1 Pence, 2 Farthings, 
and ſome what more, but the Parts Of a Farthing being of no 
Moment (and not properly to be handled in this Place) are 
neglected. 


Com- 
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Reduction. 


<> 
# 


Pounds 0 » 9 1 Shillings. 
CS = bn 
Shilli ugs J. 25 S < Pence. 
— — 
2 Ry 
Pence S( 4) * Farthings. 
2. Troy-Weight. 
Pounds DO 12 Ounces. 
V V 
2 = 
Ounces =. 220 J Penny Weights. 
"ay — 
* J = 
Penny-Weights *S C24 Grains. 


Alſo in Apothecaries-Wetghts. 


Ounces-Troy De 8 Drams. 
=D Iv 
YL SQ 
Drams =< 3>E Ccruples. 
2 — 
S A 8 
Scruples S (a Grains. 


3. Of Avoirdupois-Weights. 


Hundred Weig. ) (498 Daarters, 
x Q 
Duarters .Q 28 = Pounds. 


Pounds J J16{ 8 JOunces. 
Ounces S (16) ( Drams. 
4. Of Liquid Meaſures. 
Hog ſbeads D (63) S ) Eallons. 
Gallons 2 9265 Pottles. 
Pottles SY \ 20 = { Luarts. 
Ouarts SC 200 ) Pints. 


: | : 43 
Compare theſe two Examples with the laſt Example of che 


Eleventh Rule of the Sixth Chapter. 
In Reduction deſcending, the Learner may receive Help by 


the ſubſequent Tables, 
| 1. Engliſh Money. 


44 Reduction. 
5. Of Dry Meaſures. 
= 


uarters. 288 Buſbels, 
772 x 4) 8 Pecks. 
Pecks = j2\.8 Gallons, 
Gallons 8 J2{ S Pottles. 
Pottles S '2\% / Ouarts. 
Duarts 2 Pints. 


6. Of Long Meaſures. 
Engliſh Miles \q B ) Farlongs. 


Furlongs S \220  \7ards. 

Yards =4 3 > Feet. 

Feet 3712 <Q / Inches. 

Inc hes SL 3 Barley-Carus. 

Alſo 

Yards or De4)S uarters. 
Ells 55 5 | 8 ) VB 
A S 0428, © Nils. 

7. Of Superficial Meaſures of Land, 

Acres S. 4 8 Roods. 

Rood's 58 3.8 8 3 or Poles, 

8. Of Time. 

Weeks De 17 3 8 c Days. 

Days 8 324 GE ) Hours. 

Hours S £6038 0 Minutes. 


To reduce In- V1. Integers of ſeveral Denomina tions may 
tegers of diverſs be reduced into the laſt of thoſe Denominati- 
Denominations ons according to the Fifth Rule afore-going, 
into the loweſt by deſcending orderly to the next inferiour 
of theſe Deno-. Denomination; and adding to each Product 
minations. ſuch Integers, (if there be any) as ate of 

the ſame Name. 8 | 


N ** 
* 
*: 


a = | _FAY 


3 that ſtands in the Units place of the 
13 Shillings in the Sum propoſed:) Then 


49 
„ 


So 12 Pounds 13 Shillings, and 10 Pence 12 —13—10 


may be reduced into 3046 Pence, in this 20 

manner; viz. 12 Pounds multiplied by 20 240 

{becauſe 20 Shillings, make 1 Pound) pro- add 13 

duce 240 Shi.lings, ro which adding 13 253 Shillings. 

Sbillings, the Sum 1s 253 Shillings, Acain, 12 

253 Shillings multiplied by 12 ( becauſe 506 

1 Shilling is equal to 12 Pence,) produce 253 

3036 Pence, to which, if 10 Pence be added, 3036 

the Sum is 3046 Pence, as by the Opera. 44 10 : 

tion in the Margin is manifeſt, 3046 Pence. 
But after that general Method is well underſtogd, the Work 

of the laft Example, and ſuch like, may be contracted thus; 

viz. To convert 12 Pounds, 13 Shillings, — 

10 Pence, all into Pence: Firſt, 12 multipli- 3 

ed by o (which ſtands in the Units Place 12—13—1 8 

of 20) produces o, but inſtead of o, I 


b | 20 
write down 3 under the Line, (to wit, the 153 unge. 
12 


500 


I proceed ro multiply 12 by 2, ſaying 233 

twice 1 is 2, to which, adding 1 (for the 3046 Pence. 
Ten in the ſaid 13 Shillings) it makes 5, 

which I ſer on the Left-hand of 3 before written: Laſtly, 


twice 1 is 2, which I ſer on the Left-hand of 5; and ſo 
12 Pounds, 13 Shilling, and 10 Pence arc converted into 253 


Shillings, 

It remains to multiply the ſaid 253 by 12 (becauſe 12 
Pence make 1 Shilling) and to add 10 to the Product, which 
may be done thus: Firſt, rwice 3 is 6, to which adding 10 
(ro wit, 10 Pence in the Sum firſt propounded,) it makes 16 ; 


wherefore (according to the Rule of Multiplication) I ſer 6 


under the Line, and keep 1 in mind: Again, twice 5 with 
in mind making 11, I write down 1, and keep 1 in mind; 


| linewiſe twice 2 and 1 in mind making 5, I write down 5 : 
Then 253 multiplied by 1 making 253, which I ſer orderly un- 


det 516; Laftly, thoſe Two Products added together make 


; 3046, which is the Number of Pence contained in 12 


135——104, as before was found out by the general Me. 


” thod 


So 35 Ounces," 16 Penny Weights, and 12 Grains Troy will be 
reduced into 17196 Grain: 


— 


VII. Re- 
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VII. Reduction aſcending is performed by Diviſion; for i! 
the Number of Iategers given, be divided by 
— _ ſuch a Number of the ſame Integers, as ate 
7 * — equal ro one of the Integers required, the 0u«. 
x tient is the Number of Integers ſought far, 

So 220800 Farthings being divided by 12 (the Number 0 
Farthings in a Penny, (give 55200 Pence, in the Quotient: li 
like manner, if 55200 Pence be divided by 12 (the Number o 
Pence in a Shilling.) the Quotient is 4600 Sh#llings, Laſtly, 
4600 tShillings being divided by 20 (becauſe 203, make : 
Pound ſterling) the Quotient is 230 Pounds-ſterling, which ar; 
equal to 220800 Fartbings firſt given, The Operation is 1; 

follows. yn a 

12) 20) 
4) 220800055 2000460002 30 l, 


20 48 40 


— — — — — — 
20 72 60 
20 72 60 

08 o % OO 
8 
000 


In like manner, 34268 Grains-Troy will be reduced to 5 /. 
11 Ouncer, 7 Penny-weights, and 20 Grains, This Kind of 
Redufticn may be made the eaſier to the Learner by the fol. 


lowing Tables, 15 
1. Of Eugliſb Moxey 


Farthings DC 4 Pence. 
Pence Ls 4125 & 4Shillings. 
Shillings Q 950 * Ying 
2 Of Troy-Weiight. 
Grains „(249 ,. CPtnny-weights. 
Penny-weights > 8 9930 2 Nunes 
Ounces S C12) *(Pounds-Trop. 
Alſo in Apothecaries-Weights. 
Grains DC20C_. f Scruples. 
 Scruples ” © 538 {Draw 
Drains QSCB8CD 


Ounces-Troy 


3.00 


A * ww N 


0 
Se 
: N 


po 


#7 s 
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—_— 3. Of Aveirdupois-Weights. 

Dram D 16 Ounces. 
Ounces 160 8 Pounds. 
Pounds 8 Y28{ & Y.uarters of C. 

> JADuarters_ Q( 4 Hundred Heights. 

0 4. Of Liquid Meaſures. 

+  Pints De 2 Onarts. 
Onarts < ) 2908 Pottles. 
Pottles 8 520 allous. 
Gallons Q ( 63 Hog heads. 

i F. Of Dry Meaſures. 
Pints 2 Duarts. 
Vuarts D\2 Pottles. 
Pottles J 42\, B JGallons. 
Gallons J )2( S$ )Pecks. 
Pecks 2 (4 Bujhels. 
Buſbels wg Duarters. 
6. Of Long A ee. 
Barley- Corus 1 Inc hes. 
Treber — 12 / ( eet. 
Feet VW 35 8 47ards. 
5 / Tards £-}-20 Furlongs. 
of Furlongs Q 8 Engliſh Miles. 


give 


ie D 4 Duarters of Tards. 
VSuarters 8 44 Tards. 
DLuarters 8 C5 9 ElIs Engliſh. 
7. Of Taper Meaſures of Land. 
Perches or i” p 7 Ty cots, or Duarters 


of Acres. 
Roods Acres. 


8. of T ime. 


2 Minutes D 5 Hours. 
be Hours © 8 Days. 
YN Days 58 N 2. 


Note, 
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Note, That it after Diviſion is finiſhed in Reduction aſcend, ® 
ing, there be any Remainder, it is of the ſame Denomination © 
with the Dividend, 

Note, alſo, That Reduction deſcending and aſcending mu. 
tually prove one another, by inverting the Queſtion ; for as in 
56 Pounds Sterling, there will be found 53760 arthings by Re. 
duct ion deſcending : So for Proof thereof, 63760 Farthing, 
will be reduced to 56 Pounds, by Reduction aſcending- 

2 Queſtiona ts exerciſe Reduction. 

1. In 2571, How many Sbülings? Anſwer, 5140. 

2. In 30761. How many Shillings * 4nſwer, 61520, 

3. In 902 Shillings, How many Pence? Anſwer, 10824. 

4+ In 2179 Shillings, How many Farthings? Anſwer, 104392 

5. In 49.13. 7 d. How many Pence ? A, 
ſwer, 11923. a 

6. In 20531. — 14.9 4.—2 f. How many Far. 
things? Anſwer, 1971590. bs: 

7. In 3547. of Troy-weight, How many Grains (of Gold. 
ſmiths Weight ? ) Anſwer, 2039549. 

8. In 3co Engliſh Miles, How many Yards? Anſwer. 528000. 

9. In 1 Engliſh Mile, How many Barly-corns Leugth ? An. 
ſwer, 19c080, 

10. In 540 Acres, How many Perches? Anſwer, 89690 

11. In 225 Acres, 3 Roods, and 30 Perches, How many 
Perches ? Arſwer, 36150, Y 8 ; 

12. In 11923 Pence, How many Pounds? Anſwer, 49 l.— 
133 7 d. 

13. In 5764584 Fartbings, How many Pounds ? Anſwer, 
6004 wn _—_. 74. 

rg. In 234678 Perches, How many Acres? ? Anſwer, 1466 
Acres, 2 Roods, 38 Perches. | 

i5* ln 525960 Minutes of an Hour, How many Days? An- 
ſ=er, 355 Days and 6 Hours, (or one Year very near.) 

16, In 10080 Pints, How many Hogſheads ? Anſwer, 20. 

17. In 34678 Grains of Apothecaries- Weight, How many 
Oances-Tray ? Anſwer, 72 Ounces, 1 Dram, 2 Scruples, and 
18 Grains. | 

18. In 106735 Pints of Wheat, How many Quarters ? An. 
ſwer, 208 Quarters, 3 Buſhels, 2 Pecks, 1 Gallon, 1 Pottle, 
1 Quart, 1 Pint. ; 

19 fa 3959301 Barly-corns Length, How many Miles ? An. 
ſwer, 20 Miles, 7 Furlongs, 12 Yards, 2 Feet, 4 Inches, and 
1 Barly-corn's Length. : 

20. In 1900800 Barley-coras Length, o w many Miles? 
Anſwer, 10, CHAP. 
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Chap. VIII. 
Of the Rule of Three Direct. 


HE Rule of Three is ſo called, becauſe by three Num- 
bers known or given, it teaches to find a fourth un- 


known; it is alſo called the Go/den Rule for the Excellency 


thereof: Laſtly, it is called the Rule of Proportion, for the Rea- 
ſon bearafrer declared. 

II. The Rule of Three is either Single, or Compound, 

III. The Single Rule is, When Three 
Terms or Numbers are propeſed, and a 
fourth Proportional to tbem is demanded. 

1. Four Numbers are ſaid co be Proportionals, when the 


The Rule of Three, 


ficſt contains the ſecond, or is contained by the ſecond, in 


the ſame manner as the third contains the fourth, or is con- 
rained by the fourth. So theſe 4 Numbers are ſaid ro be Pro- 


portionals, 8, 4, 12, 6; for as 8 contains 4 twice, ſo does 12 


0 


nations, vi. two of the three given Ferms 


contain 6 twice, and therefore is ſaid ro have ſuch Propor- 
tion to 4 as 12 has to 6 likewiſe theſe are Proportianals, 4, 8, 
6, 12, Lor as 4 is the Half of 8, fo is 6 the Halt of 12; 
and there fore q is ſaid to have ſuch Proportion to 8, as 6 has 
I2. 

V. The Terms or Numbers of rhe Rule of Three (to wit, 


the three Numbers given, and the tourih 


ſought) conſiſt of two different Denomi- The diverſe Denomi- 
nations of the Terms 
hade one Name, and the other given Term in theRulz of Three, 
with the Term required have another: So 


this Queſtion being demanded, If four Students ſpend 19 


Pounds in certain Months, How much Money will teive 8 


Students for the ſame Time, and at the lame Rate of Expence ? 


Here Students and Pounds are the two Denominations of the 
Terms in the Queſtion ; viz. 4 and 8 (being two of the Verms 
- propoſed) have the Denomuations of Students, and tg the 
other Term given, together with the Term required, have the 
| Denomination of Pounds, 


VI. In the Rule of Three, two of the three given Terms im- 


i ply a Suppoſition, and the third moves a Queſtion : So in the 


| © atore-mentioned Queſtion a Suppofition is made, that 4 Siu» 
i: H 


dents 
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dents ſpend 19 Pounds, and a Queſtion is moved with the 
Number 8, to wit, how many pounds will 8 Students ſpend ? 
VII, In the Rule of Three, the Numbers given muſt be ſo 
ranked. that the known Number or Term 
The right Ordering upon which the Queſtion is asked, may 
of the Terms given. poſſeſs the third Place in the Rule; alſo of 
the other two, that which has the ſame 
Denomination with the third, muſt be in the firſt Place: Leſt- 
ly, the other known Ferm, Which is of the ſame Denomination 
with the fourth Term ſought, (or Anſwer of che Queſtion) muſt 
poileſs the ſecond Place: So in the Queltion betore-mencion» 
ed, the Terms, 4, 19, anc'8, are to be thus placed, viz, 8 is 
the Term upon which the Queſtion is moved, and theretore 
to poſſeſs the third Piace in the Rule ; 4 is of the ſame Deno. 
nunation with 8, wiz. of Students, and therefore to be in the 
firſt Place: Laſtly, 19 being of the ſame Denomination with 
the Term ſought for, viz. of Money, is to be in the ſecond 
Place: And ſo they will be placed in the Rule thus: 


Students, Pounds, Students, 
It 4 ————19-———8 


Thar is to ſay, If 4 Students fpeni 19 Pounds, what will 8 
S-udcnts ſpend ? And here, for the better diſcerning of the 
Term or Number upon Which the Queſtion is asked, you may 
obſerve, That for the moſt part it is the known Number in the 
Queſtion which immediately follows thele or ſuch like Words; 
viz. How many? How much? What will > How long? How 
Far? &. | 


VIII. The Rule of Toree is either Direct, or Inverſe, 
IN. The Rule of Three Direct is, when the Senſe or Tenour 
of the Queſtion requires that the fourth 
The Rule of Tree Number (ought have ſuch Proportion to 
Diredi. the ſecond, as the third Number has to the 
hrit ; fo in the afore- mentioned Q ieftion, 
If 4 Students ſpend 19 Puunds, how many Pounds will 8 
Students ſpend at the ſame Rate of Expence ? It is evident, 
that the Thing requir'd it to find a Number which may have 
ſuch Proportion to 19, as 8 has to 4; that is, as 8 is rhe Double 
of 4, ſo ought the fourth Number to he the Double of 19; for if 
19 Pouncs be required to maintain 4 Students a certain Time, as 
much more muit needs be required for the Mzintainance of 8 
Studems the fame Iumèe; and therefore in this Caſe, we may 
lay 
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"Fay in a direct Proportion, as 4 is to 8, ſois 19 to a Number 
which ought to be as much more as 19. 
> X In the Direct Rule F Three, it you multiply the ſecond 
Term by the Third, (or which 1s all onc) 
the Third Term by the Second, and then How to work this 
divide the Product by the firſt, the Quetient Rute F three D rect, 


will give the fourth Term or fourth Propor- the three given Terms 
tional required. So in the Queſtion before being ſingle Numbers, 


propoſed, if you multiply 19 by 8 the Pro- 
guck is 152, which, if you divide y by, the 1 Stud. I. 

| ll gi he fourth n 
Quotient will give you 38, the fourth Term 3 
demanded, and the Work will ſtand thus. Ae 


12 


A Second Example may be this, if 8 — 77 
Yards coſt 9 Pounds, how much will 3 15 
Yards coft ? WE 1+ — 


Anſwer, 3 |. 75. 6 d. 
This Queſtion being ſtated according to the Seventh Rule of 
this Chapter. will ſtand as here you ice ; 
then multiply ing (as before) the ſecond . J. . J. 5. 4. 
Term 9 by the third Time 3, the Product 8-9-3 (37:6, 
is 17, which being divided by the firſt 812 
Term 8, tbe Quotient is 3 Pounds, and ) 37 (3 Ponna,, 
there is a Remainder of three Pounds, — 4 3 
which muſt be reduced into Sixty Shillings, 3 the Kemalud. 
and after thoſe Shillings are divided by 8, —22 ES 
and the reft of the Work proſecuted accord. & ( (7 >hillings, 
ing to the Note at the latter End of the <® wh 
- 11th Rule of the 6th Chapter, at length 4 Fhe Remo nd. 
tie entire Quotient or Anſwer of the Que A __ 
ſtlon is 3/. 71. 6 d, 8) 48 (0 Pence. 


A Third Example, if 51 Ounccs of Sil- eh a 
ver Plate be fold for 13 Pounds terling, 1 7 


* 
— 


what is the Price of 1Ounce cf that Plate ? 13 
Anſwer, 5 .. — 1 d. and ſomewhat 20 
more, The Operation is thus: After the 31) 260 ( $41. 
three known Terms of this Queſt ion are — 
rightly ordered, they will ſtand a« here you 5 827 
ſee in the Example; then multiply ing the — 12 . 
ſecond Time 13 by the third Term 1, the 51} co (1 Pen, 
Product will be alſo 13, (for 11ul:iplication £! 7 
by i makes no Alteration ; ) which 13 be- 2 
ing divided byf51, after the manner of 

H 3 Operas 
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Operation delivered in the Note upon the zth Rule of the 5th 8 
Chapter, the entire Quotient or Anſwer of the Queſtion will 


at length be. found to be 5 5. id. and ſomewbat more; 
but the Surpluſage being leſs than a Farthing, is omitted as 
uſeleſs, | | | 

Example 4, What muſt be paid to a Labourer for bisWages 

for 27 Weeks at the Rate of gs. for 1 Week? Anſwer, 5 ls. 

After the three given Terms are rightly placed in the Rule, 

they will ſtand as you fee in the Example; 

IWeeks Shill. Mek. then multiplying-the third Term 27 by the 

1 ——4——27 ſecond Term a, he Product is 108, which 

4 1 ſhould divide by the firſt Terme i; but 

ſince Diviſion by r makes no Alteration, 

168 the Quotient is alſo 108, ſo that the Fourth 

Term ſought is 168 Shillings, which being 

reduced to Pounds, according to the ſeventh Rule of the ſeventh 
Chapter, gives 5 I. 8s. for the Anſwer cf the Queſtion: 


XI. In the Rule of Three, if after the Queſtion is ſtated 


according ro the ſeventh Rule of this 

To prepare the Chapter, any of the three given Terms be 
erms of the Rule @ compound Term conſiſting of diverſe 
of Threewhen they Denominations; as Pounds, Shillings, and 
are compounded of Pence ; or Weeks, Days, Hours, Sc. ſuch 
diverſe Denomina- compound Term muſt firſt be reduced into 
tion. the loweft of thoſe Deneminations (by the 
6th Rule of the ſeventh Chapter) to the 

end that the three given Terms may be three ſingle Numbers; 
alſo of theſe three ſingle Numbers, the firſt and third muſt 
always be of oge and the ſame Denomination : For if it hap— 
pen that tney expreſs Things of different Names, that of the 
two Which has the greater Name (or Denomination) is to be 
reduced into the ſame Name with the leſſer (by the 5th Rule 
of the ſeventh Chapter :) Theſ: Preparations being obſerved, 
the Reſt of the Work is to be proſecuted according to the 
1079 Rule of this Chapter, Example. What will 48 Ounces, 
17 Penny- weight, and 20 Grains of Silver. Plate amount to at 


the Rate of 55 8. the Ounce ? Anſwer, 131.8. 
10 4.— f, Ye1Y near. 


This Queſtion being ſtated accordin 
this Chapter, will ſtand in the Rule as vou fee in the Example, 
to wit, If 1 Ounce coſt 5 5.-———6 d. What will 48 oz 


16 p, w. ==———20 fr. Coft ? Here, becauſe the third Term is 
compounded of diverſe Denominations, it muſt be reduced into 


the 


g to the ſeventh Rule of 


I. N hap. VIII. of Three Dire#. $3 


h i "The loweſt of thoſe | 
Penominations, to oz. 3. d. oz. pw. gr, 


W 


OP 


131. 


11 N 2 
FR 


Wit, Grains; lo, —5—6—48—1 7 20 
by the fixth Rule 20 12 20 
= the ſeventh —— —— — 

Chapter, tbere 20 66 977 

will be found 24 24 

23468 Grains for —— — 

the third Term: 480 - 3928 

Likewiſe, becauſe 1954 
the ſecond Term — 

55. 6 d. 134 23468 Grains, 


compound Term, 

awhoſe loweſt Name is Fence, it muſt be reduced into Perce 
{by the aforeſaid Rule ; ) So there will be found £6 Pence for 
the ſecond Term : Bur rather, becauſe the firft Term has the 


Name Ounce, and the third Term the Name Grain, the fuſt 


Term x Ounce muſt be converted into 480 Grains (which are 
equal ro 1 Ounce) then will the three Terms or fingle 
Numbers ſtand in the Rule, as here | - 
you (ee, viz. If 480 Grains colt 66 gr. pence, gr. 
Pence, how many Pence will 23468 q80v—— 66-——234£8 
Grains Coſt 2 Now, proceeding ac- 
cording to the Tenth Rule of this Chapter, there will ariſe in 
the Quotient 3226 Pence, beſides a Remainder of 408 Pence, 
which being reduced to 1632 Fartbings, and thoſe divided by 
the firſt Term 480, the Quotient will be 3 Farthings : So that 
the entire Quotient is 3226 Pence, 3 Farthings. and ſomewhat 
more; (but the Paits of a Far:hing being of no Moment, may 
be neglected. Laftly, the ſaid 3226 Pence beirg reduced ac- 
: cording to the ſeventh Rule of the ſeventh Chapter, give 
87. ——104— 3 fo that 131, 8 5. 
104 357. and ſomewhat more, will be the Anſwer of 


_ the Quekticn. 


XII. For the Proof of the Dire& Rule of Three, multiply 


the Fourth Term by the Firſt ; which done, if 


that Product be equal ro the Prodr& of the ſe- The Proof of 


> cond Term multiplied by the Third, the Work the Rule of 


is right, otherwiſe it is erroneous : So in the firſt Three Ditect. 
Example, 38 the fourth Term being multiplied 

by the firft Term 4, the Product is 152, which is alſo the Pro- 
duct of 19 multiplied by 8. Bat if it bappen that after the 


wo. 


1 fourth Term, or Anſwer of the Queſt ion, is found in the ſame De- 
nommation with the ſecond Term, there is yet a Remainder, 
* ſuch 


54 The Rule Book. I. 
ſuch Remainder muſt be added to the Product of the firſt Term,, 
muitiphed by ſuch fourth Term, and then the Sum muſt be | 
equal to the Product of the ſecond and third Terms, (the ſecond 
Term conſiſting of the ſame Denomination with the fourth :) 
So in the laſt Example the fourth Term is 3226, and there hap- 
ens to be a Remainder of 408. which being added to the 
Product of the Multiplication of the ſaid 3226 by the firſt 
Term 408, gives 1548888, which is the ſame with the Pro. 
duct of the third Term 23468 multiphed by the ſecond Term 
66, as will appear when work'd. | 

XIII. When the firſt of the three given Numbers in the 
Rule of Three Direct, is x or Unity, the 
Queſtion may often be anſwered more 
ſpeedily than by the Rule of Three, even 
by thoſe who have but little Skill in Arith. 
metick, as will partly appear by the follow. 
ing Examples, viz. 

1. At 1794. the Yard, what will 48 Yards coſt ? 
Anſwer, 74 | 11s, For Reafon ſhews that 84 Yards mut 
(at the faid Rate) coſt 84 Angels, 84 Crowns, 84 half Crowns, 
and 84 Three Pences, all which being computed and added 
together, will give the full Vale of 84 Yardsp viz 

a 


A compendious Ope- 
ration in the Rule 
of Three Dire, 
when the firſt Term 


is 1 or Unity, 


. b. d. 
84 Angels make 3 42.00. — 00 
84 Crown? — — _—_y COm—O00 
84 Half Crowns _—_— — —— 0 10—— 00 
84 Three Pence æãĩ 1 —0.— 00 


Sum J4——11——00 


2. At the Rate of 9. the Buſhel of Wheat, What will 51 


Quarters amount to? Anſwer 183,12 5.—0 d. 
iq is evident that the Price of 1 Quarter (which conſiſts of 


3 Bnſhcls) will be 8 Angels wanting 8 Shillings: Therefore, 

J. 3. 2 
from 8 Angels, to wit, — 4— 00 0⁰ 
ſubtra — — 0 — co 
remains the Price of 1 Quarter — Jenn 


\ 


Then the Value of 51 Quarters, at the Rate of 3/.12 5.99, 
the Quarter, may be found in manner following, vix. 
51 timcs 


* 


mes 


7 
- pj 


& 
- 
+ 
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51 times. 3/. or three times 51/, is—— 85 


51 Shillings doubled make————— 


of Three Direct. 55 


. 3. d, 
51—00— 00 
OO — 00 
51. — CO—— 00 
25— 0 — 00 
— 5— 2 — 00 


— „ 


nnn 


51 Angels make — TP: 


the Price of 51 Quarters 


3. What is a Cheft of Sugar worth, that Tare is that wherein 
weighs near Weight (the Tare being ſub- any thing is put, as 
iracted) 7 C—3 q.—7 . at the Rate of a Bag for Pepper, as 
6. — 3 $.—— 44. for 1 C ? Anſwer, Cheſt for Sugar, &c. 


481, ——J$i—— 64. -—-2f. 


J. "A d. 

times 6 Pounds Mmakt———— 4200 00 

7 times 3 Shillings „Vc. . 
7 Grouts — O—02——04 


The Half of 6/.—3 5 —4d. for 2 qu, is— 30. — 08 


The Halt of 3 /,—15.—S$ d. for 1 qu. is— 1-—10 54 


The fourth Part of 1/.—105.—10 F 
(becauſe 71. is a fourth Part of 28 /. — bk 
or of 1 qu.) 

48—03——06- 2 


practical Rules of this Nature cannot be compleatly under- 
ſtood without ſome Skill in Fractions, as will hereafrer appear 
in the ſecond Chapter of the Appendix: And therefore 1 ſhall 
conclude this Chapter with the following Queſtions, whoſe 


An ſwers are ann, xd to them, and may be found our by the 


Preceeding Rules; bur the Operations ate purpoſely omitted, 


* and left as an Exerciſe for the Learner, 


Qneſtions to ex:rciſe the Rule of Three Direct, 


1. If 17 Yards of Cloth coſt 2g! —21—4d what will 
35 Yards cot ur that Rare? Anſwer, 39!.—6 5 —6 4. 
2. If 35 Yards ci ſt 39/.—7 $.—6 d, how many Yards may 


| be bought ar that Rate for 191 -=21.—64d? Anſwer, 17 Yards. 
3. If 35 Yards coſt 291 —7.—5 4 f., what are 17 Yards _ 


worth at that Rate? Aer 191l.— 2 —6 ]. 
4. If 17 Yards be ſold for 19 {.—2 5.—6 d. how many Yards 
will 39.7 5,—5d, buy at that Rate ? Anſicer, 35 Yards. 
5. Whar 


[ > 
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5. What muſt I pay for the Carriage of 19 Hundred-weighy, 
3 Quarters, and 11 Pounds Averdupots, at the Rate of 7 Si. 
lings the Hundred-weight ? Anſ. 61. — 15. 11 d.—17 

6. If 60 4.—1 14 1 f. be paid for the Carriage o 
17 Hundred-weight, 3 Quarters, and 11 Pounds, what way 
paid for the Carriage of 1 Pound weight? Anſ. 3 Farthings, 

7. What muſt I pay for 39 Ounces, 7 Penny-weight, and 
18 Grains of white Plate, at the Rare of 5. and 5 d. the 
Qunce ? Anſwer, tol,c 13s. 4 d. and three Quarters of 
a Farthing. 

8, What muft 1. (or 205.) pay towards a Tax, when 
326 1,—6 .—8 d. is aſſeſſed at 41/.— 16 1:2 d,-3 , an 
(wer, 2.—5 d —2 f. | 

9. What will the Intereſt of 896 /.—1 75. 64, amount to 
for 1 Year, at the Rate of 6 J. for 1c0/. ter the ſame Tin? 
Anſwer, 57 l.—12 $,—3 d. 

10. If 3 Yards in Length of Engliſh Meaſure be equal to 
4 Flls Flemiſh ; how many Flemith Elis are contained in 12: 
Yards Engliſh? Anſwer, 160 Flemiſh Ells. 

11. If 4 Elemiſh Ells in Length, be equal ro 3 Engliſh Yards: 
how many Eagliſh Yards in 300 Fiemiſh Ells? Anſwer, 225 
Eagliſn Yards, | 

12. If 3 Ells in Length of Engliſh Meaſure, be equal to; 
Flemilh Ells, how many Flemith Ells in 120 Englith Ells? 
Aſwer, 200 Flemiſh Ells. 

3 If 5 Flemiſh Ells in Length, be equal ro 3 Engliſh E!!s; 
. 22 Engliſh Ells in 145 Flemith Ells? Anſwer, 87, En- 
gliſh Ells. | 

14. If 3 Ounces of Silk, weight, be equal ro 4 Ounces ©! 
Vanice-weight; how many Ounces Venice are equal ro Co 
Ounces of Sik-weigdt ? Anſwer, 80 Oances Venice. 

15. A Merchant deliver'd ar Londen, 1201. Sterling to re- 
ceive 207 1. Flemiſh at 4mſterdam ; what was 1. Sterling val'd 
at in Flemiſh Money? Anſwer, i ——145. 6d. 

16, If a Bill of Exchange be accepted at London, for Pay- 


ment of 4001 Sterling, for the Value deliver'd at Amſterdam, 
al 1.139. 


6701, Femich. 


17. When the Exchange from Antwerp to London is 21 
1.— 7 4. Flemiſh for 11, Sterling; how much 
Sterling muit I pay ac Londen to receive 2361, Flemiſh ar 


Mo, 4 


Aatwerp? anſwer, 192 Sterling. 


6d. Flemiſh for 1 1. S.erling. how 
much Flemim Money was deliver'd at Amſterdam r Anſwer, Þ 
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18. A Merchant delivered at London $70 l. Sterling by Ex. 


change for Roay, at 74 d. Sterling for 50s Tournois ; how 
nuch Tournois ought he to reccive at Roan? Arſmer, 600009 
= Tournois. 


19. In 370 Ducars, at 45 ——2d. the Dycat; how many 
2 4? Anſwer, 250 Crowns ? For 


it 744. give 1 Crown, 18500d. (or 370 Ducats) will give 


© 2509 


® Guincas at 1.——15,——64. the Piece? Anſwer, 106 Guineas, 


give 106 Guineas, 


„ 
4 
PRLE 
By 


Crowns. 


20 In 515 Dollars, at 4. d. the Dollar; how many 


For if 258d give 1 Guinca, 27348 d. (or 516 Dollars,) will 


CHAT. IX. 
Of the Inverſe Rule of Three. 


. PHE Rule of Three Inverſe ir, when the fourth Term 


requir'd ought to proceed from the ſecond Term, ac- 


; cording to the ſame Rule or Proportion that the fitſt proceeds 


from the third: So this Queſtion being propounded, If 8 Hor- 
ſes will be maintained 12 Days with a certain Qamity of 
Provender, How many Days will the fame Quantity maintain 


16 Horſes? Here, as 8 is half 16, fo ought che fourth Term 
= required to be half 12; for if certain Buſhels of Provender 
= ſerve 8 Horſes 12 Days, 16 Horles will eat as much Proven- 
der in half that time: And therefore you cannot ſay here in a 


5 Cale balf 12. 
together with that of the Rule of Three Direct (laid down 
in the Ninth Rule cf che Eigbth Chaprer) when any Queltioa 


3 3 


direct Proportion (as before in the Rule of 

Three Direct) as 8 to 16, ſo is 12 to ano- horſes days horſes 
ther Number which cughcro be in that Caſe 8——1i2—-15 
as great again as 12; but contratiwiſe by 

an inverted Proportion, begianing with the laſt Term frſt; as 16 
is to 8, ſo is 12 to another Number, which ought to be in this 
And by the due Obſervation of this Difinition, 


belonging to the Single Rule of Three is propoſed, you may 


3 | readily diſcern by which ot thoſe Rules it ought to be teſolv d; 


for if che Three Terms given look ſor a fourth in a direct Pro- 
portion as they ſtand ranked in the Rule, you muſt reſolve the 
Queſtion by the direct Rule; contrariwiſe When the Proportion 
is inverted or turned backwards, it ought to be refolved by 
the Inverſe Rule of Three, wy here follows. bay 
I. In 
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IT. In the Inverſe Rule - mn = the 22 given 
Terms are rightly placed in the Rule, and redu- 
n ced (if there be need) according to the Eleventh 
of Tire Rule of the Eight Chapter, multiply the firſt 
* Term by the ſecond, (or which is the ſame) the 
ſecond Term by tbe firſt, and then divide the Product by the 
third Term, ſo the Quotient will give you the fourth Term te- 
quired, or Anſwer of the Queſtion ; thus in the Queſtion premiſed 
in the laſt Rule, if you multiply 12 by 8, the Product is 96, 
which if you divide by 16, the Quotient gives you 6, the 
*g Term required, as by the ſubſequent Operation is ma- 
nireit, 
borſes days horſes days 


— 1 2————äů— 1 666 


O0 

777. For the more ready diſcovering whether a e 

i ropounded belongs to the Rule o 
eden whether Three Direct, or the Rule — 

Queſtion, in the Rule of * 1 r eee ere 

Three, is to be reſolved by mer Ck” CONOTFING LATIONS, 
_ Rule Di cel or by the 1. 1 BY the Senſe and Tenour of 
8 the Queſtion conſider, whether more 
. be required or leſs; that is, whether 
the Number ſought for muſt be greater or leſs than the ſecond 
Term : Secondly, Efteeming the firſt and third Terms as Ex- 
tremes in teſpect of the ſecond, this will be a general Rule; 
namely, when more is required, the leſſer Extreme is the 
Div iſor; but when leſs is required, the greater Extreme is the 
Diviſor. Laſtly, the Diviſor being found out, it will be ap- 
parent whether the Rule be Direc or In- 
M. D. M. verſe; for when the Diviſor is the firſt 
12—4 23 Term, it is a Rule Direct; but when the 

4 Lone is the 19008 Term, K- is In- 
23) 48 (2 Day;, Verie, Another Exampie of the Rule In- 
46 * verſe may be this: if 12 Mowers do 
— ES mow certain Acres in 4 Days, in what 
24 Time will 23 Mowers perform the ſame 
25) a*([2 Hrws, Work? Anſwer, 2 Days, 2 Hours, and 
* ſomewhat more. Here, the 3 known 
2 Terms being rightly placed in the ner 
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will ſtand as you ſee in the Example; and ſince it is evident 


that 23 Men will require leſs than 12 Men to finiſh the ſame 


Work, therefore (by the Rule afore-going) the greater of the 


Two extreme Numbers 23 and 12 muſt be the Diviſor ; and 


becauſe the Diviſor 23 ſtands in the third Place, this Queſtion 


is to be work'd by the Rule Inverſe; wherefore multiplying 


- the firſt Term 12 bythe ſecond Term 4, the Product is 48, which 
being divided * the firft Term 23, the Quotient gives 2 Days, 


and there is a 


emainder of 2 Days, which being reduced to 


Hours, and thoſe divided by 23, the Quotient will be 2 Hours ; 
and there is yet a Remainder of 2 Hours to be ſubdivided into 
23 Parts if you pleaſe; ſo that the fourth Term ſought, or An- 


true, orherwiſe erroneous ; lo in the Example 


ſwer of the Queſtion is, 2 Days, 2 Hours, and ſomewhat more. 

Again, Take this for a third Ex imple, If I lend my Friend 
356 Pounds for 1 Year and 35 Days, (the Year being ſuppo- 
led ro conſiſt of 365 Days,) how long time ought he to lend 
me oo Pounds to requite my Courteſy ? Anſwer, 284 Days and 
ſomewhat more, there being a Remainder, to wit 400, after 
= Diviſion is finiſhed, as by the ſubſequent Operation is ma- 
nifeſt. 


0 400 
multiply 5 356 


5$[0c)142q100(284 Day? . 


IV. The Proof of the Inverſe Rule cf Three is this, Multi- 
ply the third Term by the fourth, then if this Th 
Product be equal to the Product of the firft © Proof of the 
Term multiplied by the ſecond, the Work is 7e, , Three 
nverſe, 
of the ſecond Rule, the Product of 16 and 6 is equal to the 
Product of 8 and x2, Bur if ic happen that, after the fourth 
Term, or anſwer of the Queſtion, is found in the ſame Deno- 
mination with the ſecond Term, there is yet a Remainder, ſuch 
Remainder muſt be added to the Product of the third Term, 
multiplied by the fourth, and then the Sum muſt be equal 
to the Product of the firſt and ſecond Terms (ſuch ſecond Term 
being of the ſame particular Denomination with the fourth : ) 
50 in the laſt Example, the fourth Term is 284 Days, and there 
I 2 remains 
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remains 400 after the Diviſion is finiſh'd, this 400 being ad. 
ded to the Product of the Multiplication of the tbe third Term 
5co by the fourth Term 284, gives 142400 Which is equal to 
the Product of the firft Term 355, multiplied by the ſecond 
Term 400 Days. 


CH AF: X. 
The Double Golden Rule Direct, performed by Tu» 
Single Rules. 


J. s Þ HE Compound Golden Rule is, when more than 3 
Terms are propoled. 
II. Under the Compound Golden Rule, is comprehended 


the Double Golden Rule, and divers Rules of plural Pio- 


portion. 
III. The Double Golden Rule is, when Five Terms being 
given, a Sixth proportional to them is demand- 
2 = Gol- ed: As in this Queſtion, if 4 Students ſpend 
| 19 Pounds in 3 Months, bow much will ſerve 
8 Students 9 Months? Or this, if 9 Buſhels of Provender ſerve 
4 Horſes 12 Days bow many Days will 24 Buſhels laſt 16 
or les. 

IV. The Five Terms given in this Rule conſiſt of two Parts, 
The Parts ine 7. A Suppoſition expreſſed in the three firſt 
heb” the Terms; and a Demand made 1n the two laft : 
Trans af che 50 in the firſt Example of the laſt Rule, ibis 
ſame Rule are LN lik 4 Students ſpend 19 Pounds in 3 
diſtributed: onths) is the Suppoſition, and this (how 

much will ſerve 8 Students 9 Months ?) is the 

Demand: Likewiſe in the other Example of the fame Rule, 

this Clauſe (if 9 Buſhels of Provender ſerve 8 Horſes 12 Days) 

is the Suppotition, and this (How long, or how many Days will 
4 Buſhels laſt 16 Horſes? ) is the propoſed Demand. 

V. Here for ranking the Terms given in their due Order, firft 
The riobe Or. Obſerte among the Terms of Suppoſition, which 
dering of the of them has the ſame Denomination with the 
9 Term required: Then reſerving that Term for the 

' ſecond Place, write the other two Terms of Sup- 
polition one above another in the firſt Place; and lafily, the 
Terms of Demand likewiſe one above another in the third Place 
of ite Rule, in ſuch fort that the uppermoſt may bave the 
fame Denomination with the uppermoſt of thoſe in the firſt 
Place, Example, If 4 Students ſpend 19 Pounds in 3 * 

| | | ow 
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bow much will ſerve 8 Students 9 Months ? Here the three 
4 Terms of Suppolition are 4, 19 and 3, and of theſe Terms 19 
bas the ſame Denomination with the Term required, viz, of 
Pounds; for you are to enquire how much Money is requiſite 
for the Maintenance of 8 Students 9 Months: Wherefore re- 
* ſerving 19 for the ſecond Place, I write 4 and 3 
one above another, thus; then drawing a Line q————19g 

upon the Right-hand of 4, I write 19 in the ſe- 3 
cond Place; this done, the work will ttand as in 
tte Margin: Laſt of all, the Terms of Demand being 8 and 
9, and 8 having the Denomination of Students, I place it in 
the ſame Line with q and 19, and write 9 under it ; all this 

pertormed, the Terms in this Queſtion rank themſelves as 

follows. 

Viz, Thus, 


3 9 
Or Thus, 

3 = 9 

4 8 


In like manner, if the ſecond Queſtion of the third Rule 
of chis Chapter were propounded; the Terms thereof ought 
to be diſpoſed 

Thus, 


6— 1 2—— 16 
9 24 
Or Thus, 


8 16 


VI. Queftions belonging to the double Golden Rule may 
be reſolved by two ſingle Rules of Three, or by the Golden 


Rule Compound of five Numbers. 


VIII. When Queſtions of this The Proportions of the double 

Nature are reſolved by two ſingle Golden Rule, when tis per- 

Ss the Proportions are as fol- formed by two ſingle Rules. 

low: 

J. As the nppermoſt Term of the firſt Place, is to the 
middle Term; fo is the nppermoſt Term of the laſt 
Place to a fourth Number. 

II. As the lower Term of the firſt Place is to that fourth 
Number; ſo is the lower Term of the laſt Place to the 
Term rcquired- 1 

f x 0 


— 


I. If 4 Students ſpend 19 Pounds (in 3 Months) what will 


ſerve 8 Students the ſame time ? 
Or thus, If 4 Students ſpend 19 Pounds, what will 8 ſpend ? 


Which Rule of Three will be diſcovered to be direct (by the 


third Rule of the Ninth Chaprer ; ) therefore the fourth Pro- 
portional Proceeding from the ſaid three given Numbers 4, 19, 


and 8 is 38 (by the 10th Rule of the 8th Chapter aforegoing,) | 
Again, to find the Term required, uſing tacitly the uppermoſt 
Term of the third Place as a common Number in this laſt Pro- 


portion, ſay as follows, 


II. If in three Months 38 Pounds are ſpent (by 8 Students) | 


how much will ſerve them for 9 Months? 
Or thus, if 3 give 38, what will g yield. 


Which Rule of Toree will likewiſe be diſcovered to be di- 
rect (by the third Rule of the 9th Chapter ; ) therefore the | 
fourth Proportional preceeding from the ſaid 3 Numbers, 3, | 


38, and 9, you'll likewiſe find (by the 1cth Rule of the Stb 
Cna pter before recited) to be 114 for 33 being multiplicd 
by 9 the Product is 342, which divided by 3, yields in thc 
Quotient 114: So that I conclude, if 4 Students ſ{end 19 
Pounds in 3 Months, 114 Pounds will ſerve 8 Students 9 


Months, as you may further obſerve in the Work following; 


49 8 
3 90 
4—19—8— 28 | 3—38—9— 011 
4) 152 (38 3) 342 (114 
12 3 
— — — — — — —— * — — — 1 — — 
32 | 04 
32 3 
0 „ 
b 12 
| 0 
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1 6 , So in this Example before recited, uſing tacitly |: 
4—'9=" the lower Term of the firtt Place as a common 
3 Number in the firſt Proportion, ſay thus, 
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In like manner, if two fingle Rules of Three be formed 


(according to the preceeding jth Rule) out of the five Num- 
bers given in the laſt mentioned Queſtion, the ſame being 
ranked according to the latter Manner of ordering the ſaid 


Numbers in the fifth Rule, each of the ſaid two Rules of Three 
will be a Rule Direct, and the ſame A»ſwer of the Queſtion, to 
wit, 114 Pounds will be diſcovered, as may be ſeen by the ſub- 
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V111., The Double Golden Rule is either Direct, or Inverſe, 
IX. * Double Golden _ , is, when both the 
Single Rules do each of them look for a fourth 
Term in a Direct Proportion: As in the Ex- = * en 
ample of the Seventh Rule, where each of the K 


two Single Rules of Three is a Rule Direct. red. 


For another Example take this, If the Carriage of 8 C. weight 
128 Miles, coft 48 Shillings, for how much may I have 4 C. 
weight carried 32 Miles after the ſame Rate? The Terms of 


| this Queftion, according to the fifth Rule of this Chapter, 
tank themſelyes in this Order, | 


128 48——52 
8 4 


Now taking tacitly the lower Term of the ficſt Place as a 


common Number, I form the firk Rule of Three according to 
the ſeventh Rule; ſaying, 


I. If 


2 
4 
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I. If the Carriage of a certain Weight (to wir, 8 C.) 114 
Miles, colts 48 Shillings, what will the Carriage of the (am; 
Weight 32 Miles coft ? 

Here it is eaſy to diſcern, that the fewer Miles qny Weigh 
is carried, the leſs Money will pay for the Carriage of tha 
Weight; therefore the foarth Number ſought by the ſaid Ry! 
of Three muſt be leſs than the ſecond Number 48: And 
regard that by the third Rule of the Ninth Chapter, when |: 
is required, the greater Extreme (whether it be the firſt or thi; 
Number) muſt be the Diviſor; therefore the firſt Number is 
is the Diviſor, and conſequently the Rule of Three above p 
poſed, is a Rule Direct; then finding out the fourth Numb» 
by the tenth Rule of the Eighth Chapter, to be 12 Shilling, 
proceed to the ſecond Proportion, and ſay, 

II. If the Carriage cf 8 6. (32 Miles) coſt 12 Shillings, hoy 
much muſt I give to have 4 C. carried the ſame Diftance ? 

And here likewiſe finding a fourth Number to be looked ſ 
in a direct Proportion, I diſcover that fourth, by the ai 
tenth Rule of the 'Eighth Chapter, to be 65x. which is th 
Term demanded, and the Anſwer to the Queſtion propoundet 
So that ar laſt J conclude, if the Carriage of 8 C. 128 Mil: 
coſt 48 s. the Carriage of 4 C. 432 Miles will coſt 6 5. accordii; 
to the ſame Rate: See rhe whole Work. 
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1 Chap. XI. 


T he double Golden Rule Inverſe, performed by two 
[ 


Single Rules, 


Tus Double Golden Rule Inverſe, is, when one of the 
1 Single Rules looks for a fourth Term in an inverted 
Proportion: As in the laſt Example propo- 


CY 


# 


T he double Golden fed in the fifth Rule of the laſt Chapter, 


For if you rank the Terms of that Que- 


Rule Inverſe, - 
; ſion, according to the ſaid fifth Rule, thus: 


812 16 
2 2+ 


And then work by two Single Rules of Three, formed accord- 


Ing to the (ſeventh Rule of the laſt Chapter, you'll find by the 


third Rule of the ninth Chapter, that the firſt of the ſaid two 


Rules of Three will be Inverſe, and the latter Direct. For 


ſaying firſt, if 8 Horſes be maintained 12 Days (by 9 Buſhels 
of Provender,) how many Das will 2 Horles be kept by fa 
much Provender? Here the Anſwer 6 Days will be found out 


by the Rule of Three Inverſe : Secondly, Saying, If 9 Puſhels 


of Provender be eaten up (by 16 Horles) in 6 Days, in how 
many Days will 24 Buſhels be ſpent? Here the Anſwer 16 
Days will be found our by the Rule of Three Direct. 
Bur if you order the given Terms of the ſame Queſtion, 
Thus : 
e 24 
8 16 


And then work by two Single Rules of Three, formed accord- 
ing to the ſeventh Rule of the laſt Chapter; you'll find by 
the third Rule of the ninth Chaprer, that the firit of the ſaid 
two Rules of Three will be Direct, and the latter Inverſe, 


For ſaying, firſt, if 9 Buſhels of Provender laſt 12 Days (to 
maintain 8 Horſes) how many Days will 24 Buthels ſerve 
the ſame Number of Horſes? The Aniwer 32 Days will be 

found out by the Rule of Three Direct. Second.y, ſaying, It 


8 Horſes are maintained 32 Days, (by 24 Buſhels of Proven- 


der,) how long will 16 Horſes be kept by the ſame Quantity 
of Provender ? Here the Anſwer 16 Days will be found out 
by the Rule of Three Inverſe. 


T herefore, 


- «<7 3c > 
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Therefore, whenſoever a Queſtion belonging to the Borg, 5 
Rule of Three is ſeparated into two Single Rules of Three, 
(according to the preceeding Rules) if one happens to be a Rule 

Inverſe, that Double Rule is called the Double Rule Inver{s, | 


Now the Relolution of the Queſtion propos d bein ranked | 
alter the firſt Manner, is as follows. Propo 8 | 


9 24—(16 


m1... 


$—12—— 16—(6 


16) - (6 
— | 
- 6 8 16 
9 144 (16 
9 
59 
54 
Ts 
* 00 os - * ſame Queſtion, being ranked 
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'£ 9— 12— 24 


8 16—(16 


9— } 2 — 24— (32 


I2 


48 
24 — 


———5 ᷑ — 


— 9) 288 (32 


27 


16) 256 (15 
16 


— — 


96 


96 
o 
So that at laſt I ſay, If 9 Buſhels of Provender ſerve 8 


Horſes 12 Days, 24 Buſhels will laſt 16 Horſes 16 Days, 
which is the Reſolution of the Queſtion propounded. 


— 


CHAP.: XIE 
The Golden Rule Compound of Five Numbers. 


J. PH E Golden Rule compound of Five Numbers, is, when 

the Terms being ranked, as before, inſtead of the 
Double Terms, we uſe their Products, and then proceed to 
find the Term required by one Single Rule of Three. 


K 2 II. Her 


— 
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II. Here, when the Queſtion propos'd ought to be performed 
by the Double Rule Direct, multiplying the 
The Golden Terms of the firft Place, the one by the other, 
Rule Compound take their Product for the firſt Term, the middle 
of five Num- Numbei tor the ſecond, and the Product of the 
bers performed two laſt I erms for the third Term; that 
by one Single donc, a. ving farnd by the Rule of Three Di. 
Rule Dire, rect, a fourth Proportional to thoſe three, that 
fourth Term ſo found is the Number you look 
for; ſo this Queſtia ! ing again propounded, If 4 Student; 
ſpend 191. in 3 Months, how much will ſerve 8 Students 
9 Months? And the Te:ms thereof being ranked as before, 
viz, bus; 


— 
3 9 


The Produdt of 4, multiplied by 3, is 12, and the Product of 8 
multiplied by 9 is 72; wherefore I ſay, As 12 to 19, ſo is 32 to 
the Term required, which I find by rhe Single Rule of Three 
Direct to be 114. So that if 4 Students ſpend 191. in 3 Months, 
114 J. will be requiſite for the Maintainance of 8 Students 
9 Months; ſeg the whole Operation, as follows, 


In 
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ned la like manner this being the Queſtion as before, (in the laft 
Rule of the Tenth Chapter,) if the Carriage of 8 C. 128 
Miles, coſt 48 5. What will the Carriage of 4 C. 32 Miles ſtand 
dle me in? the Anſwer thereto will be 6 5. as appears by the 
the Work. 


hat 128——48 32 
Di. , 8 128 4 
hat . — 
ok 1024 334 128 
nts G 96 
nts 48 
Ie, — — 
1024) 6144 (6 SHillings. 
6144 
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fo I. When the Queſtion propoſed ought to be refoly'd by 

o the double Rule Inverſe, having multiplied the 

ree double Terms a-croſs, that is, the uppermoſt The Golden 

hs, Term of the firſt Place by the lower of the laſt, Rulecompound 

nts and the uppermoft of the laſt Place by the low- of Five Num- 

er of the firſt; write each Product under the bers perform'd 

lower Term by which it is produced: And then by one ſingle 
if the Inverſe Proportion be found in the up- Rule Direct or 
permoſt Line, uſing thoſe Products as fingle Inverſe. 
Terms proceed to find the Term required by 
the Single Rule of Three Direct: But in caſe you find the In- 
verſe Proportion in the lower Line, perſorm the Work by the 
Single Rule of Three Inverſe, 


So in the Example above-mentioned, if 9 Buſhels of Pro- 

vender ſerve 8 Horſes 12 Days, bow long will 

24 Buſhels laſt 16 Horſes? Here if you rank 8—12—16 
the Terms thus, you'll find the Inverſe Pro- 9 24 
portion in the firſt Line, as is obſerved in the 

laſt Chapter: And therefore having ſubſcribed the Products 
according to the Direction given in this Rule, I proceed ro 
latisfy the Demand of this Queſtion by the ſingle Rule of 

Three Dired, as appears by the following Work. 


In 
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144) 2304 (16 


144 


864 
864 
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But the Terms of this Queſtion being ranked thus; the In- 
| verſe Proportion is found in the lower Line, as 
9—12—24 you may obſerve likewiſe by. the Jaſt Chapter: 
8 16 Whereupon in this Caſe, to reſolve the Queſtion, 

I proceed by the Single Rule of Three Inverſe, 
as appears by the Work hereto annexed : Howſoever therefore 
you work the Queftion, you'll find the Term required to be 
16 ; ſo that ar laſt I conclude, as before in the laſt Chapter, If 
9 Buſhels of Provender ſerve 8 Horſes 12 Days, 24 Buſnels will 
laſt 16 Horſes 16 Days. 


8 16—16 
ö / 192 144 
| 12 
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Chap. XIII. 
k CHAP. XII. 
The Rule of Fellowſhip. 


\ 


J. 8 = HE Rules of plural Proportion are thoſe, by which we 
reſolve Queſtions that ate wy e by more Gold- 
en Rules than one, and yet cannot be per- 
formed by tbe double Golden Rule mentioned 1 op al 
before in the Three laſt Chapters. Of theſe P . 
Rules there are diverſe Kinds and Varietics according to the 
Nature of the Queſtion propoſed ; fur here the Terms given 
are ſometimes Four, ſomctimes Five, iometimes more, and 
the Terms required ſometimes more than one, &c, 


II. Two particulat Rules of plural proportion are theſe, the 
Rule of Fellowſhip, and tbe Rule of Alligation. 


15 
F III. The Rule of Fellowſhip is that, by which in Accounts 
1 among divers Men (their ſeveral Stocks roge- 


e, ther with rhe whol- Gain or Lots being given) f. - wag of 
the Gain or Loſs of each particular Man mayy ½. 
be diſcovered ; As in this Example, A and B were Sharers 
1 in a Parcel of Merchandize, in the Purchaſe of which, 4 laid 
ll F our 71. and B 111. and they having fold this Commodity, 
find that their clear Gains amount to 54s, Now here the 
Queſtion to be reſolved by this Rule is, W bat Part of that 547. 
belorgs to A, and what to B, according to the Rate of the le- 
veral Sums and Stocks which they advenrur'd ? Again, 4, B, 
and C, fraight a Ship from the Canaries for England with 108 
Tuns of Wine, of which 4 had 48 3 36, and C 24, the Ma- 
riners meeting with a Storm at Sea, were conſtrained for the 
Safety of their Lives, to caſt 45 Tuns thereof over-board ; 
here the Queſtion to be reſolved is. How many of the 45 Tuns 


every particular Merchant has loſt, according to the Rate of 
Is Adventure. 


IV. The Rule of Fellowſhip is either Single, or Double. 


. The ſingle Rule is, when the Stocks propoſed continue 
| inthe Adventure (or common Bank) cqual Times, to wit, one 


tock as long Time as another, 


VI. In 


\ 
The Rule of Fellowſhip. Book. 1, 


72 
VI. In the fingle Rule of Fellowſhip, tale 
How to work the Total of all the Stocks for the firſt Term. 
the ſingle Rule. the whole Gain or Loſs, for the ſecond, and 
the particular Stocks for the third Term; that 
done, repeating the Rule of Three ſo often, as there are parti. | 
cular Stocks in the Queſtion, the fourth Terms produced upoa 
thoſe ſeveral Operations, arethe reſpective Gains or Loſſes of thoſe | 
particular Stocks propounded : So in the firſt Example above. 
mentioned 7 /. and 11 l. are the Stocks propoſed, whole total 
is 18 J. which I take for the firſt Term: Again, 54. the com. 
mon Gain, is the ſecond Term, and 7 /. the firſt particulat 
Stock, is the third Term of the firft Proportion; whereupon! 
ſay, as 18 J. to 545. ſo 71. to another Number, which by the 
Direct Rule of Three I find to be 215, viz. the Part of the 
Gain due to 4, who expended the 7 /. Stock. Then for the 
ſecond Proportion, I ſay, as 18 . to 545. ſo 111. to another 
Number, which I likewiſe find by the Rule of three Dired 
to be 33s, viz. the Part of the Gain due to B, for his 11/, 


Stock. 
7 . — — 21 
it th——54} 75 — 


Again, in the other premiſed Example, the particular Loi | 
that happens to 4, is 20 Tuns, to B, 15, and to C, 10 Tuns, 


48 8 ——— 
36 $108—46—J 36— —15 
24 24 — 10 


VII. The Double Rule of Fellowſhip is, when 
2. Double. the Stocks propoſed are double Numbers, vi; 
when each Stock bas Relation to a particular Time: 
Example, 4, B, and C, hold a Paſture in common, for which 
they pay 45 J. per. Annum. In this Paſture 4 had 24 Ozen 
during 32 Days; B. bad 12 there 48 Days, and C fed 16 Oxcn 
there 24 Days: Now the Queſtion to be reſolved by ths, 
Rule is, what Part each of theſe Tenants onght to pay of che 
45 l. Rent? And here you may obſerve, that the Stocks pro- 
pounded are double Numbers, viz. each Stock of Oxen ha 
Reference to a particular Time; for the reſpective Stock of 4 
is 24 Oxen, and its particularTime is 32 Days; again, the Stock 
of B, is 12 Oxen, and the reſpedive Time is 48 Days: And} 
laftly, the Stock of C. is 16 Oxen, and its peculiar Time 1s 
24 Days, which as you ſee are double Numbers. 


; 
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ake VIII. In the 3 of Fellowſhip, multiply each par- 
rm | ticular Stock by its reſpective Time, and take 

* the Total of their Froducts for the firſt Term, aw 19, PWR 
hat the whole Gain or Loſs for the ſecond, and 5 

rtl. the laid particular Products of the Douv'e R 

pon | Numbers for the third Term: This done, rc neailng, as before, 
ole tbe Rule of Three, ſo often as there are Products of tt: Don- 
We. ble Numbers; the fourth Terms produced upon chole feveral 
ol Operations, aie the Numbers you look for: 89 in the Exam- 
2m. ple of the laſt Rule, the Product of 24 and 32 is 768, the 
alar Product of 12 and 48 is 576, and the Product of 16 and 24 


>» 


. ee 


— 
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on! is 384, the Sum of theſe Products is 1728. which is the firſt 1 
the Term in the Queſtion; then 45. the Rent, is the ſecond Term, 1 
the and 768 the hrit Product, is the third Term of the firſt propor- q 
the tion: Wherefore 1 ſay, as 1728 to 431. ſo 768 (o another 1 

1 


thee: Number, which I find by the Direct Rule of Three to be 201, 
red vix the Part of the Rent that A ought to pay: Then tor the 
111. ſecond Proportion I ſay, as 1725 16 45. 0 576 c 180, which 
is the Part that B. ought to pay: And laſtiy, as 1728 to 4351. 

ſo is 384 to 10 J. viz. the Part that C. mult pay. 


— 
2 
— — — —— 


| | 768 (7.6320 
Lok | 2.88.9 576—15 
ne. 384 2384—10 


A ſecond Example of the Eighth Rule: Three Merchants 
J. B. and C. enter Partnerſhip, and agree to continue in a 
joint Adventure 16 Monchs; 4 puts into the common Stock 
at the Beginning of the ſaid Term 100 Pounds, at 8 Months 
„ben End he takes out go Pounds, and 4 Months atcer ſuch taking 
viz, out he puts in 140 Pfunds. B. puts in at firlt 200 Pounds, at 
ime: 6 Months End he puts in 50 Pounds more, and 4 Moaths after 
bich the putting in of the 30 Pounds, he rakes hut an 100 Povnds. 
zen C. puts in at firſt 150 Pounds, at 4 Months End he takes out 
Yxen 30 Pounds, and 8 Months after luch taking out puts in 1co 
tb: Pounds. Now at the End of the ſaid 16 Months, they had 
fiche gained 357 Pounds, the Queſtion is, How much of the (aid 
pro · Gains belongs to every Merchant for bis Share ? | 
| has In Quetttons of this Nature, Two Things are principally to 
jf 4, be obſerved : 1. The whole Tim: of Partnerſuip. 2. The 
rock reſpective Time belonging to each Man's particulzr Stock; fo 
and] here, it is evident that the whole Time is 16 Months, and the 
ie is} Particular Stocks and Times belonging ro every Merchant will 
be as follows. viz. 


L. A nad 
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A. Had 100 J. in the common Stock for 8 Months, he, 2 
therefore 100 multiplied by $ produces — 500 
Alſo 60. for 4 Months, therefore 60 multiplied by 
4 produces ä — — *$0} 
' Allo 2001. for 4 Months, therefore 200 mulnplied Zo 
by 4 produces — 
The Total of the e Produtts of Oy and Ti Time e for 
4. TEEN 2 40 


B. Had 200 J. in the common Stock for 6 Months, 15 
therefore 200 multiplied by 6 produce. — 258 
Allo 250 /. for 4 Months, therefore 250 multiplied 
by 4 produce. — — 
Alſo 150 J. for 6 Months, therefore 150 multiplied 
by 6 produces 
The Total of the Products of Money a and "Time | for 
B, 1s 


* 
— — — — — —— 


— 


** wy 


he te 


— — 


C. Had 1504, in the common Stock for 4 2 
therefore 150 m ultiplied by 4 produces 600 
Alſo 1001. for 8 Months, therefore oo multiplied Yor 
by 8 produces $ | 
Alſo 2001. for 4 Months, therefore 200 — c 
by 4 produces * 

The Total of the products of Money and Time for 
C, is 


2200 


G 


” Then adding the ſaid Three Totals together, to wit, 1840, 
300, and 2200, the Sum is 7140; Wherefore proceeding as | 
in the laſt Example, I ſay, by the Rule of Three Direct, as 7140 
is to the total Gain 357 Pcunds; ſo is 1840 to 92 Pounds the | 
Gain of A: Again, As 7140 is to 357; ſo1 is 3100 to 155 the | 
Gain of B: Laſtly, as 7140 is to 357 ; ſo is 2200 to 110 the 
Gain of C. 

IX. The Rule of Fellowſhi 4 is proved by Ad- 
The Proof, dition of the Terms required, whoſe Sum ought | 
to be equal to the ſecond Term in the Queſtion, | 

otherwiſe the whole Work is erroneous : So in the Firſt Ex- 
ample of the Sixth Rule afore-going, 215. and 33 . being ad- 
ded together, are equal to 545. the ſecond Term in that Que- | 
ftion. Likewiſe in rhe laſt Example of the ſame Rule, as alſo | 
in the firſt Example of the laſt Rule, the Sum of 20, 15, and 


10, the Terms required, ate equal to 45, the ſecond Term 
r ropounded. 


CHAP, 


wt. Mt: eo tas. D A. ©. 
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* 
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CH A FP: :ASV> 
Of the Rule of Alligation. 


I, T HE Rule of Alligation is that, by which we reſolve 


Queſtions, that concern rhe mixing of diverſe Simples 
rogether, F 1 A 

II. Alligation is either Medial, or Alternate. 

III. Alligation Medial is, when having tbe ſeveral Quanti- 
ties and Rates of diverſe Simples propoſed, we 55 
diſcover the mean Rate of a Mixtute com- 17 x gas 
pounded of thoſe Simples. So 10 Buſhels of e 
Wheat at 4. or (which is all onc) 48 d. the Baſnel; 40 Bu- 


ſhels of Rye at 33. or 36 d. the Buſhel; and 30 Buſhels of 
Barley at 25. or 24 d. the Buſhel; being mixed with 20 Bu- 
ſncls of Oats at 12 4. the Buſnel, the Rule of A gation Medial 


ſnews you the mean Price of that Mixture. 

IV. In Alligation Medial, Firft ſum up the gi- The Operations 
ven Quantities, then find the total Value of all 2 Prepor! ion; 
the Simples: That done, the Proportion will be F te fame 
as follows. Rule. 

As the Sum of the Quantities is to the total Value of the 
Simples: 

So is any Part of rhe Mixture propoſed, to the required mean 
Rate or Price of that Part. 

Repeating again the premiſed Example of the third Rule, 1 
demand how much one Buſhel of that Mixture is worth? 
Now the Sum of 10 40, 50, 20, (the given Quantities) is 
120 Buſhels, and the Value of the 10 Buſhels of Wheat at 
48 d. the Buſhel, amounts to 480 d. for 438 being multiplied 
by 10, the Product is 480: Again the Value of the 40 Buthels 
of Rye ar 36 d. the Buſhel, is 1440 d. The Value of the 50 
Buſhels of Barley at 24 d. the Buſhel, is 1200 d. And the Va- 
lue of 20 Buſhels of Oats at 12d. the Buſnel, is 240d, All 
theſe Values being added together, their Total is 3360 d. I 
lay then, by the Rule of Three Direct, If a 120 Buſhels give 
3360 d. What will x Baſhel yield? The Rule preſently anſwers 
me28d. Whereupon I conclude, that a Buſhel of that Mix- 
ture may be afforded for 28 d. that is, 25. 4 d. which is the 
Reſolution of the Queſtion propoſed, 


L 2 hh. 


Tim,. 
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Quarter of tbat Mixture is worth, the Anſwer will be 2244 


which being divided by 12, and by that Means reduced imo 


| 


Sbillings is 18 5. 8d. 


120 3360 —8— 224 


V. In Alligation Medial, the Tryal of the Work is by com- 
paring the total Value of the ſcveral Simples with 


The Proof, the Value of the whole Mixture: For when thole | 
Sums accord, the Operation is perfect: So in the | 


firſt Example of the laſt Rule: 
. 4 


The Value ef 


All which amount ro — — — 14 —0—0 
which is likewiſe the Value of 120 Buſnels at 28 d. or 
2 3. 44. the Buſnel, for that alſo amounts to 14 /. 

VI. Aligation Alternate is, when having the ſeveral Rarc; 
of diverſe Simples given, We diſcover {uch Quan. 


Ali gasse 2 
*. tities ot them, as are neceſſary to make a Mix. 
Alternate, | 
ture, which may bear a certain Rate propoun- | 
ded. | 


Example: A Man being determined ro mix 16 Buſkels cf 
Wheat at 4 5. or 48 d. the Buſhel, with Rye of 3. cr 36 d. the 
Buſhel, wich Barley of 2s. or 244. the Buſhel, and with 
Oats of 15s. or 12 d. the Buſhel ; che Rule of Alligatien 4/. 
rernate will diſcover to you how much Rye, how much Barley, 
and how much Oars he ovght to add ro the 10 Buſhels ot 
Wheat, in ſuch ſort, that the Mixture of them all together may 
bear a certain Rate or Price propoſed. 

VII. In Queftions of All:gation Alternate, you muſt rank 
The rhe or. the Terms after ſuch a Manner, that the g,ven 
2 3 Rate of the Mixture may repreſent the Root, 

8 and the ſeveral Rates of che Simples may ttand 
as Branches iſſuing from that Root: S0 the 
Example of the laſt Rule being laid down, I demand how 


much Rye, Barley, and Oats, ought to be added to the 


10 Buſhels of Wheat, that the Mixture of all together may 
bear the Rate or Price of 28 d. or 25. 4 4. the Buſnel: And 


therefore drawing a Line of Connexion, I place a8 d. the 


given 


10 Buſnels of Wheat ar 4. the Buſhe), is——2—oe- | 
49 Buſhels of Rye at 33. the Buſnel, i#———<6—o- | 
50 Buſhels of Barley at 25. the Buſhel, is-——5—o0—o | 
And 20 Buſhels of Oats at 12 d. the Buſhel, is—i—o | 


——— 


NF}? 
3V 
51 
. 6 * 
I ** 


In like manner, if it be demanded, what 8 Buſnels or a | 


0 
+: 
* | 

7 


a 
h 
a 
f 
[ 
] 
[ 
} 
\ 
L 
\ 
\ 
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f given Rate of the Mixture, upon the left Hand thereof, by it 
* ſelf, repreſenting the Root, and likewiſe write 


the other Rates propoled, vix. 48 d. 36 d. 24 d. 48 
and 12 d. one above another upon the Right- 289 35 
band of that Line of Connexion, which Rates 24 
are conceived to iſſue from 28 d, as Branches 12 


from the Root, the Fabrick whereof appears 


plain'y in the Margin. 

VIIL. Having ranked the Terms in their due Order, link the 
Braeches together by certain Arches, in ſuch 
{ort, that one that is greater than the Rooz or {Tow to cou- 
Rate of the Mixture, may always be coupled ple the Terms. 
with another that is leſs than the ſame: So in 
the premiſed Example, 48 may be linked with 12, and. 36 
with 24, or otherwiſe 48 may be coupled with 24, and 36 
with 3:2, and then the work will ftaud 


48 43 


6 
Thus, 28 = Or thus, 28 12 
12 12 


IX. Having alligated the Branches, and found the Differen- 
ces bet wixt them and the Root, write the Dift- 
ferences of each Branch juſt againſt its reſpedtive How to order 
Yoke-tellow, So the Branches of the Example the Differences. 
afore going being linked after the firſt Manner, 
and the Difference between 28 and 48 (by the third or fourth 
Rule of the fourth Chapter of this Book) being 20, I place 20 
juſt againſt 2, the reſpective Yoke-feilow of 48. Again, 16, 
being the Difference between 28 and 12, I write it juſt againſt 


48. In like manner 8 being the Difference between 28 and 


4 3 


36, I place it right apainſt 24. And laſtly, 4, the Difference 
between 28 and 24, I write juſt agaiaſt 36: In the end che 
whole Fabrick of the Work (as the Branches are thus linked) 
wil ſtand as in this Example. 


48 16 
36 | 4 
94 8 
12 1 20 


But the Branches being linked after the other Manner, the 
Work will be thus diſpoſed: 


28 
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48 | 4 
4 35 16 
— 314 20 
12 8 


For in this Caſe 48 has 24 for its Voke. fellow, and the te. 


ſpective Comrade of 36 is 12; and here the interchangeable 
placing of the Differences (as in the premiſed Examples) i; 
that which is more particvlacly termed Alternation. 


x. When one Branch is linked to diverſe other Branches, and 


not to one alone, the Differences ought to be as often tranſcribed, 
as it is ſo diverſely linked. So in the prenuiſed Example, you 
may (if you pleaſe) conceive 12 to be coupled both with 48 
and 36 ; likewiſe 24 way be conceived to be linked with the 


ſame 48 and 36; wherefore the Difference between 28 and 12 | 
being 16, I wrie it both juſt againſt 48 and 36, In like Man- 


ner the Difference between 28 and 24 being 4, I write it like. 


wiſe over againſt the ſame Numbers 48 and 36. Again, 20 


being the Difference betwiæt 28 und 


48 |] 26 4. 48, 1 place it juſt againſt 24 and 
35 16 4. 12 ; and 8 being the Difference 
28 between 28 and 36, I write it like- 
24 20 8. wiſe over-againſt the ſame Num- 
12 20 8. bers 24 and 12: All this performed. 


the whole Frame of the Work will 
ſtand as in the Margin. 


2. Take this for another Example : It is required to mix 10 


Buſhels of Whcat at 48 d. the Buſhel, with Rye of 364. the 
Buſhe], with Barley of 24 4 the Buſhel, and with Oats of 124. 
the Buſhel; and the Queſtion now is, How much Rye, Barley, 
and Oats onght to be added to the 10 Buſnels of Wheat, that 


the entire Mixture may be afforded at 16 4. the Buſhe] 2 Here | 
the Branches of this Queſtion (according to the Eight Rule ct | 


this Chapter) ovghr to be liked thus, 


48 
36 
14 
14 


16 


And as for the Aiernation of the Differences, it is evident 
(by the preſ-nt Rule.) that the Difference between 16 and 12 
being 4, v#ght to be thrice tranſcribed, viz. firſt, juſt againft 

| 48, then 


TY Wy a 


* 


22 * 


r r Daum ak #A9KUmK iro 


lent 


| 12 


Unft 
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48, then againſt 36, and laſt of all againſt 24. Again, 32 the 
Difference between 16 and 48, as alſo 20 the Difference between 


16 and 36; and laſtly, 8 the Difference betwixt 16 and 24. 
ought all to be placed juſt againſt 12. 


48 | 4 
6026 14 
| Et 14 

2 32.20. 8. 


3. I determining to mix 10 Buſhels of Wheat at 48 4. the 
Baſhel, wich Rye of 36 d. th&Bulſhe!, with Barley of 24 d. the 
Buſhel, and with Oats of 12 d. the Buſhel, deſire to know how 
much of each I ought to take, that I may afford the whole Mix- 
ture at 40d, the Buſnel: Here the wbole Work being ordered 

according to the Rules fore-going, it will ſtand as follows, 


43 > 4.16; 28. 
| 


40% 36 8 
24 8 
12 18 


4. A Man intending to mix 10 Bufnels of Wheat at 48 4. rhe 
Buſhel, with Rye of 36 d. the Buſhel, with Barley of 24 d. the 
Buſhel, with Peaſe of 16 d, the Buſnel, and with Oats of 12 4. 
the Buſhel, defires to know how much Rye, Barley, Peaſe, and 

| Oats he onght ro add to the 10 Buſhels of Wheat, that the 
whole Maſs of Corn ſo mixed may be aftorcded at 20 d. the 


\  Buſhel, This Queſtion being thus propoſed, the Terms of it 


(by the Rules fore going) may be alligated, and the Diffe. 
rences of the Terms alternated, as follows. 


5. Laſtly, A Goldſmith has ſome Gold at 24 Care &, other 


cf 21 Carefts, and other ſome of 19 Carecis fine; which he 


would 


hen | 
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would ſo mix with Alloy, that 192 Ounces of the entire Mixtu, 


may bear 17 Cares fine; Now, the Queſtion is, How much 
of every Sort, as allo how much Ally he muſt take to accom. 

pliſn his Deſire? Before you can well underſtard 
What a Care this Queſtion, it will be neceſſacy to explain 


fine, and what what a Care& fine, and what Alloy is: The Þ 


Alloy is. Mint-Mafters and Goldſmiths to diſtinguiſh the 
different Fineneſs of Gold, eſteem an entir; 
Ounce to contain 24 Careds, and one Ounce of Gold, that 


being tried in the Fire, loſes nothing of the Weight, is ſaid | 


be 24 Cares fire : Again the Ounce that being tried, loſe; 


one four and twentieth Part of the Weight, is {aid to be 3 


Caredi: fine : In like manner, that which loſeth two four and 


twentieth Parts of the Ounce, is efteemed to be 22 Care&; fine, 


and ſo conſequently of the Reſt: And as for the Alloy, it is Sil. 


ver, Copper, or ſome other baſer Metal, with which the Gold- 


ſmiths uſe to mix their Gold, to the intent they may moderate, 
or abate the Fineneſs of it, Here you may alto obſerve, that 
as the Fineneſ3 of Gold is meaſured by Cares, ſo is the Finene: 


of Silver eſtimated by Ounces: In ſuch for, that a Pound of | 
Silver, which, being try d a certain Time in the Fire, loſes No- 
thing of the Weight, is ſaid to be 12 Ounces fine : But à Pound, 


that being try d, loſes ſomewhat of the Weight, is ſaid to be 


the Remainder of the Weight fine, Example, A Pound of Ci]. 


ver, that loſes in the Fire one Ounce 8 p. w. is eſtimated to be 


10 Ounce: 12 p. w. fine, and that which loſes 2 Ounces 8 p. w. 10 


Grains, is {aid to be 9 Ounces, 11 p. 14 Grains fine, &c. Now, 


to rank the Terms of the laſt mentioned Queſtion, as allo | 
the Differences of the Terms ia their due Order, becauſe the 


three given Branches (viz. 24 Carefs, 21 Carefts, and 19 Ca. 
res) are all greater than 17 Cares the Root or Rate of the 
Mixture: I add o as another Branch, which ] conceive to be 


leſs than the Root, and then proceed as in the former Operations; | 


the wole Frame of the Work is exfretſed here, as follows, 


AI When 


W 
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Pure | 


ö 


YI. When in one and the ſame Line there are found more 


* ry: eth 
Ditferences than one, add them together, and 1 


* write the Sum juſt againſt the ſame Diffe- 
* rences before a ſtraight Line drawn towards 
the right hand of the Work. 
Sc the firſt Example of the laſt Rule being propoſed, the 
Sum of is and 4 (the Differences placed juſt againſt the firft 
Branch) being 20, I write it over-againſt the tame Diferen- 
ces, before the new Line drawn upon the Rigbt-hand of the 
Work, and ſo conſequently the Reſt in their due Order, as 
appears by the Example hereunto annexed, 


43 16 4. | 20. 

36 16 4.20. 
28 

24 20 8. | 28, 

I2 20 8, |. 28. 


In like manner the laſt Example of the laſt Rule being of- 
fered, the whole Fabrick of the Work will ſtand as follows: 


the Differences, 


24 17 | 17 
2 i 17 17 
* 19 17 FRY 
O 7. 4. 2 | 13 


XII. Alligation Alternate, is, either Partial, or Total. 

XIII. Alternation Partial, is, When having the ſcveral Rates 
of diverſe Simples, and the Quantity of one 
of them given, we diſcover the ſeveral Quan- 
tities of the Reſt, in ſuch ſort, that a Mixtute 
of thoſe Simples being made according to the Quantity 
given, and the Quantities ſo found, that Mixture may bear a 
certain Rate propoſed : Of this Kind is the Example of the 
= * as alſo all the Examples of the tenth Rule except 
the laſt. 

XIV. In Queſtions of Alternation Par- The Proforti.ns 
tial, the Proportion is as follows. uſed in this Rule, 

As the Difference annexed to the firſt Branch is to the ſeve- 
ral Differences of the reſt: 

So is the Quantity propoſed ro the ſeveral Quantities 


Aliternation 
Partial. 


required, | 


So the Example of the ſixth and ſeventh Rules of this Chap- 
ter being again repeated, and the Terms of it; as alſothe Dif- 
M ferences 


82 


| you in the Ninth Rue! 

n fuft > | 16 atore-going) it is evidem | 
. q 3 -J + char for every 16 Buff. 
* 24 | 8 els of Wheat, that ! 
| 20 take in the Mixture, | 


E ought to take 4 Buthel; 
t Rye, 3 Buſhels of Barley, and 20 Buſhels of Oats; aud 
therefore I lay, 


I. As 16 the Difference annexed to the firſt Branch ( being 
the Kate of the Wheat) is to 4, the Difference join'd 
to the next, being the Rate of the Rye; ſo is 10 the gi. 
ven Quantity of the Wheat to another Number, which 
being found, by the Rule of Three Direit, to be two 
Buſhels, and an half (or two Pecks ) is the Quantity of 
Rye neccflary in the Alixcure. 

II. As 1s to 8, ſo is co to another Number, which being 
likewiſe found by the Rule of Three to be five Buſhels, it 
the Quantity of Barley neccilary in the Mixture. 

III. As16 to 20, ſo is 10 ts another Number, Which being 
in like ſort found by the Rule of Three to be 12 Bukhels 
and half of a Buſhel, is the Quantity of Oats requiſite in 
the Mixture, 


So that at laſt I conclude, a Heap of Corn compoſed of 

16 Buſhels of Whear, 2 Bufhels and a half of Rye, 5 Bufhels 

of Barley, and 12 Bumels and a half of Oats (when thoſe 

ſeveral Grains bear the Prices aforeſaid ) may be afforded at 
27. 44. the Zuſhel. 

| The ſame Example being ordered after the 

24 Caſe. ſecond manner (expreſſed likewiſe in the gth 

Rule of this preſent Chapter) 7 fay, 


L. As 4the Difference annexed to the Rate of the Wheat, is 
to 16 the Difference (et to the Rate of che Rye; ſo is 10 
the given Quantity of the Whear, to 40 Buſhels the ro- 
quired Quantity of the Rye. 

II. As 4 to 20, ſo is 10 to 50 Buſhels the requifite Quaatity 
of the Barley. : 

III. As 4 to 8, ſo is 10 to 20 Buſhels the Quantity of the 

| Oats neceſſary in the Mixture. | 


The Rale of Book | | 
ferences of Terms being ordered afrer the firſt manner (med “ 


a molt fo oc oh 
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48 4 
8335 16 
724 20 
12 BY > 


So that I conclode again, a Maſs of Corn being componn d- 
ed of 10 Buſhels of W hear, 40 Buſhels of Rye, 50 Bufhels of 
Barley, and 20 Baſhels of Qats, ( when thoſe Grains bear the 
Prices propoſed in this Example) may be afforded at 25. 4d, 
the 18 3 ee 7 OY IVE HO 

3. That Example being diſpoſed after the thir 
manner ſerpveff d in the tenth rod eleventh Rules ye Cafe, 
of this Chapter) T fay, 

I. As 20 the Sum of the Differences joyn'd to the Rare of 
the Wheat, is to 20 the Sum of the Differences annexed 
tothe Rate of the Rye; ſo is 10 rhe given Quantity of 
the Wheat, to 10 Buſhels the required Quantity of the Rye. 

II. As 20 ro 28, fo is 10 to 14 Bufhels the requiſiie Quan- 
rity of the Barley. 

III. As 20 to 28, fo is 10 to 14 Buſhels, the Quantity of 
Oats demanded in the Mixture. 


48 16.41 20 
36 | 16.4 |] 20 
* 20.81 28 
12 20.8 28 


Wherenpon this third time likewiſe I conclude, that ( thoſe 
Grains ſtill retaining the given Rates) 10 Buſhels!of Wheat, 
10 Buſhels of Rye, 14 Buſhels of Barley, and 14 Buſhels of 
Oats, being all mixt together, will conſtitute a Maſs of Cora, 
that may be afforded at 28 d. or 2 5. 4 d. the Buſhel. 

By this Example chus diverſified, it plainly appears, that 
the Quantities requir'd may be altered as ofcen as the Queſtion 
given will allow diverſe Alligatioas, and yet the Mixture pro- 
duced will ſtill hold the given Rate; but when the Queſtion 


. propounded will admit but one only Way of Alligation, the 


Quantities required to make the Mixture, cannot be varied ; 
ſo the ſecond Example of the Tenth Rule of this Chapter, be. 
ing again produced, and ordered according to the Direction of 
the Eleventh Rule afore-going, I ſay, | 


M2 I. Az 
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I. As 4 to 4, { 10 to 10 Buſhels of Rye. 


II. As 4 to 4. ſo 10 to 10 Buſhels of Barley, 
III. As 4 c 60, fo 10 to 150 Buſhels of Oats; 


18 4 14 

BY | 4 | 4 

13 - 32, 20, 8,| 60 
So that for this Queſtion I conclude, to 10 Buſhels of Wheat 
you cughr to add 10 Buſhels of Rye, 10 Buſhels of Barley, 
and igo of Oats, to the end that a Mixture of Corn might 
be made, which may be ſold at 16 d. the Buſhel : And here 
the Quantities found (viz. 10, 10, and 150) cannot be al. 


tered, becauſe the Terms of this Queſtion will not admit any 
other Variety of Alligation. 


XV. In Alternation Partial, the Proof is likewiſe by com- 
paring the total Value of the ſeveral Sim. 

Tie Proof. ples, with the Value of the whole Mixture: 
So in the ſecond Example of the laſt Rule, 

the total Value of the 10 Buſhels of Wheat, qo Buſhels ot 


Rye, 5o Byſheis of Barley, and 20 Buſhels of Oats, amounts 


ro 141. which is alſo the Value of the whole Mixture at 25. 4 d. 
the Buſhel, as appears by the Example of the fifth Rule of 
this preſent Chapter. 


XVI. Alternation Total is, when having the total Quantity 
of all the Simples, together with their fe. 

Alternation Total, veral Rates, we produce their ſeveral 
Quantities, in ſuch Manner, that a Mix- 

ture of them being made according to the Quantities ſo found, 
thar Mixture may bear a certain Rate propoſed : Of this Sort 
is the laſt Example of the Tenth Rule aſoregoing; as alſo this: 
A Goldſmith having diverſe Sorts of Gold, viz. ſome of 24 
Carects, other of 22 Carects, ſome of 18 Carects, and other 
ſome of 16 CareQs fine, is defirous to melt of all theſe Sorts fo 
much together, as may make a Maſs containing 60 Ounces of 
21 Carects fine: Now this Rule of Alternation Total ſhews 
bow much you arc to take of every Sort, to the end the 
whole Maſs may contain juſt 60 Ounces of 21 Carects, che 
Fineneſs propoſed. 
XIII In Queſtions of Alternation Total, 


The Proportions, the Proportion is as follows. A 
$ 


«= 9 >: vzxz xz _- 


—— — 
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' As the Sum of all the Differences is to the Total Quantity 

| of all the Simples: So is the Correſpondent Difference of 

every Rate to the reſpective Quantity of the ſame Rate. 

So the laſt Example of the laſt Kule being propoſed, I ſay, 

I. As 12 the Sum of the Differences is to 60 Ounces the To- 

tal Quantity of all the Simples: So is 5 the Correſpon- 

dent Difference of 24 Carects the firſt Rate, to 25 Ounces, 

viz. the required Quantity of the Gold of the ſame Rate, 
which may be taken to make the Mixture propoſed, 

II. As 12 to 60, fo is 3 the Correſpondent Difference of 22 

Carects the ſecond Rate, to 15 Ounces, viz. the Quan- 


J tity of the Gold of 22 Carects, that ought to be uſed in 
= rhe Mixture. 
4 III. As 12 to 60: ſo is 1 to 5 Ounces of the Gold of 18 
y | Carects fine, 

IV. As 12 to 60: ſo is 3 to 15 Ounces of the Gold of 16 

Carects fine, which are requiſite to be taken for the pro- 

* poſed Mixture. . 
. | 24 | 5 
F 22 
-. 21518 i 
1 Þ 16 | 3 
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2 12 
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\hercupon I conelude, that 25 Ounces of 24 Cares fine, 15 
Ounccs of 22 Carects, 5 Ounces of 18 Carects, and 15 Oun- 
ces of 16 Carects fine, being all melted together, will produce 
4 a Maſs of Gold containing 60 Ounces of 21 Carects fine, 
which is the Reſolution of the Queſtion propoſed. 
Again, The laſt Example of the Tenth Rule being here re- 
| reared, and ordered according to the Direction of the eleventh 
a Rule, I ſay, 
I. As 64 to 192, ſo is 17 to 51 Ounces of 24 Carects fine. 
II. As 64 to 192, ſo is 17 to 51 Ounces of 2 1 Carects fine. 


. III. As 64 to 192, ſo is 17 to 51 Ounces of 19 Carects ine. 
IV. As 64 to 192, ſo is 13 to 39 Oances of Alloy. 
f N 24 17 17 
Q 21 17 | -17 
E | 17 
19 17 17 
9 7. 4. 2. | 13 
, ' 


$ | And 
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And therefore for Concluſion I ſay, that 51 Ounces of Gold-! 
24 Carects fine, 51 Ounces of 21 Carects fine, 51 Ounces of Þ © 8 
19 Caredts fine, and 39 Ounces of Alley being all mingled to- 
gether, will produce a Maſs containing 192 Ounces of Gold, hy 
L Am; fine, which is the SatizfaHiow of the Queſtion pre 
miſed. 

And here obſerve (as before in the Expofition of the Fonr- 
teenth Rule of this Chapter) that the Operations of the firſt 
of theſe Examples may be varied according to the Diverſiu- 
of the Miligations which it will admit; whereas the laſt Ex. 
ample is not ſnbjeQ to any variety, the Alligation thereof re- Þ 
maining always the ſame. . 

III. Here the Operation is perfect, when the Sum of 

the Quantities found agrees with the total Quan. f. 
The Proof. tity given: So in the firſt Example of the laſt $, 
Rulc, 25, 15, 5, and 15 (the Quantities found) 1 2. 
being all added together amount to 60, which is the total pi 


Quantity propoſed. 


8 
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CHAP. XV. 
The Rule of Falſe. 


I. HE Rule of Falſe is always performed by falſe and 
fſuppoſititious Numbers taken at Pleaſure after the Pro. 
poſition is made, and the Queftion ſtated: For things are ſaid 
to be found out by the Rule of Faiſe, when by falſe Terms /up- 
poſed, we diſcover the rrue terms required. 
II. The Rule of Falſe, is either of ſingle, or double Poſition, 
III. The Rule of Single Poſition is, when at 


The Rule of : k | 

| once, viz, by one falſe Portion we have Means 
Jingle Poſition. > diſcover the trac Reſolution of the pro- 
poſed Queſtion, 


For Example: A, B. and C, determining to buy together a 
certain Quantity of Timber, that ſnould coft them 36 /. agree 
among themſelves that B ſhall pay of that Sum a third Part 
more than 4. and that C ſhall pay a fourth more than B. Now 
the Queſtion is, What particular Sum each of theſe Parties 
ought to pay of the 364. To reſolve this Queſtion ; Firſt, pur 
the Caſe that 4 ought to pay 61. of the 36/7. and then B muſt 
pay 8/. becauſe he pays one third Part more than A. And laſtly, 
C ought to pay 10 l. becauſe he is to lay out one fourth Part 

more 
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more than B. This done, althoughby Addition of theſe Three 
of Þ Sams, viz. 6, 8, and ro, I find that I have made a wrong Pe- 
to: fis (their Total amounting only to 24 J. which ſhould have 
Il, been 361.) nevertheleſs by choſe ſuppoũtitious Numbers, I have 
> means to diſcover the true Sums which the ſeveral Parties 
onght to pay: For I ſay by the Rule of Three Dirett, 


s 
ay * 


irt I. As 24 to 36, ſo is 6 to 91. the Part that 4 muſt pay. 

u II. As 24 to 36, ſo is to 124, the Part that B ought te pay. 
. III. As 24 to 36, ſo is 10 to 16 l. the Part of the 36 /, that 
re. C muſt pay. 


of IV. Here for Tryal of this Rule, the Total of the Sums, 
in. found ought to agree with the Sum given: The 
alt So! in the Example of the laſt Rule, 9, 12, Proof. 
nd) and 15 being all added together, amount to 36, the Sum 
tal Þ propoſed. 
V. The Rule of Double Poſition is, when two falle Poſitions 
are ſuppoſed for the Reſolution of the Que- 
— | ftion propounded. As in this, A Workman The Rule of 
baving threſh'd our 40 Quarters of Grain double Poferiom. 
(Part of it Wheat, and the Reſt Barley) re- 
ceiv'd for bis Labour 28 . being paid after the Rate of 12 4. 
for every Quarter of Wheat, and 6 d. for each Quarter of Bar- 
| ley: Now here the Queſtion is, Now many of thoſe go Qaar- 
nd ters were Wheat, and how many Barley ? Here therefore | firſt 
ro- ſuppoſe at Random, That there were 26 quarters of Wheat, 
aid and 14 of Barley, and then to diſcover whether I have gueſs'd 
up- Þ right or wrong, I find bow much Money is due to the Work- 
man at the Rate of 12 d. the Quarter of Wheat, ard 6 d. the 
on, Quarter of Barley; which I find to be 33 s. (viz. 26s for the 
at Þ 26 Quarters of Wheat, and 7 5. for the 14 Quarters of Barley,) 
ans | which he ought to have received, if my Suppoſition wererighr; 
ro- but becauſe it differs from 28 5. the true Sum that he received, 
| perceive I bave miſs'd the Mark, and therefore diſcovering 
ra bow much I have err'd by finding the Diftzrence between 28 s. 
ree and 33s. I keep in mind 5 their Difference, which is called tbe 
art Þ fiſt Errour, or the Errour of the firft Potion : Again, I propound 
ow for the ſecond P2/ition, that there were 30 Quarters of Wheat, 
ties ind 10 Quarters of Barley; and then the ſecond Errour I find to 
but be 5; for there is then due to the Workman for the 30 quarters 
uſt of Wheat 30s. and for the 10 quarters of Barley 5 5. in all 35 $, 
ly, which differs from 28 5. the true Sum that be receiv d, by 7 s. 
arr ¶ ang here by cheſe two f#//e Poarions, together with their Errours, 
are you 
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you may diſcover how many Quarters of Wheat, and hen 
many of Barley the Workman threſh'd, as ſhall be further 

explain'd by the following Rule. 
V1, In the Rule of double Poſition, having drawn two Lin: 
a-croſs, and placed the Terms of the falſe p. 


The Operation, ſition, (viz, thoſe that have the ſame Denomi. Þ 
nation) at the uppermoſt End of that Cros 


as alſo each Errour under its reſpective Poſition at the lower End 
of the fame Croſs, multiply each Errour by the contrary Poſiticn, 


«+ WW 


that is to ſay, the ſecond Errour by the firſt Poſition, and the Þ 


firſt Errour by the ſecond Poſition; this done, when both thc Er. 


rours are of one and the ſame Kind (viz. both Exceſſes or bay 


Defects) ſubtract the leſs Product out of the greater, and then Þ 


the Remainder is your Dividend: But if the Errours be of dit. | 


ferent Kinds, (viz. one of them an Exceſs ; and the other a De. | 
fect) add thoſe Products together, and the Sum will be you Þ 


Dividend, whic' if you divide by the Difference of the Errour, 
(whea they are of one and the ſame Kind) or by their Sun 


(when they are of different Kinds) the Quotient will give y | 


the Number you look for, having the ſame Denominarticn 


with the falſe Poſitions placed at the upper End of the Croß Þ 


Example 1; The Queſtion of the laſt Rule being again pro. 
poſed, I place theſe Terms, viz. 26 (having the Denomination 
of the Quarters of Wheat in the firſt Potion) and 30 (having 
the ſame Denominarion in the ſecond Poſetion) at the upper End 


of the Croſs: As alſo 5 and q the two Errours reſpeRively Þ 
under them at the lower End of the ſame Croſs, as you may (c: 


it exemplified by the following Pattern, 


| 182 150 
Note, That this 26 32 30 
Character + 

fignifies that the 

leſſer of the 


Numbers, be- 
tween which it | SY 
#s found, ought 


to be ſubtratied 5ůů 7 
from the greater. 2 


(16 


This done, having multiplied 26 by 7, the Product is 182, 
end likewiſe 30 by 5, the Product is 150, which being deducted Þ 


our of 182 (becauſe the Errours here are both of the fame Kind, 


that is, are each of them an exceſs above 28 s, the Sum that 
en e 


roſs, 


pro- 
ion 


ving 
End 


vel; 
ſee 


82, 
ed 
ind, 
that 
the Þ 


of Barley; threſh'd in all 16 Quarters of Wheat, and 24 Quar- 


# 4 = 
e 
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the Workman receiv'd,) the Remainder is 32, which being di- 
vided by 2 (the Difference between $5 and 6 the two Errours,) 
leaves in the Quotient 16, for the Quarters of Wheat that the 
Workman threih'd, whole Complement to 40, viz. 24, are 
the Quariers of Barley, that he hkewiſe threſh'd ; 1o at laſt I 


' conclude, the Workman receiving 28 . for his Wages in 
* threlhing out 40 Quarters of Grain (being Part Wheat, Part 


* Barley ) at 12 d. the Quanter f Whcat, and 6 d. the Quarter 


. / 


ters of Bariey. 


Example 2. The ſame Queſtion being again propounded, I 
ſappole for my firſt P ſition that there are 8 Quarters of Wheat, 


and 32 Quarters of Barley, and then the firſt Errour will be 4 5. 
for $s, being accoumed for the 8 Quarters of Wheat, and 


| 165. for the 32 Quarters cf Barley, make in all 247. which 


want 4s, of 285. the Sum received: Again, ſuppoſing that 


there are 12 Quarters of Wheat, and 28 Quarters of Barley, 
the ſecend Errcur will be 25, ; for 12 5. being allowed for the 
12 Quarters of Wheat, and 145. for the 28 Quarters of Barley, 
the dum is 26s, which comes 2. ſhort of 28. the right 
Sum: New then, 8 being muliplied by 2, the Product is 
16; likewiſe 12 by 4 produces 28, out of which if you deduct 
26 (becauſe the Errours in this Caſe happen to be both Defects 
under 28 5. the Sum received, ) the Remainder is 32, which be- 
ing divided by 2 (the Difference of the Errours) gives you in 
the Quotient 6; viz. the Quarters of Wheat, as before, 


1 


ot 
8 


—— 
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Example 3. The ſame Damand being the third Time produ- 
ced, I take for my firſt Peſition xo Quarters of Wheat, and 
39 Quarters of Barley, and then proceding as before, the firſt 
Errour will prove 3 3. which upon that Poſition I want of 28 5, 
the right Sum: Again, here for the ſecond Poſition I rake 26 


Quarters of Wheat. and 14 Quarters of Bafley, and then the 
N ſecand 
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ſecond Errour will be 5 7. by which upon that Poſition | have 
exceeded 28 s. the true Sum: Now then multiplying 10 by 
5, the Product is 50, and 26 by 3, the Product is 78. Aud 
here (becauſe the Errours are of ditt-rent Kinds, one of them 
being a Defed, and the other an Exceſs of 28 f. the true Sum) 
you are to add 59 and 78 the two Products together, whoſe 
Sam is 128, which being divided by 8, the Sum of 3 and 
5 the two Ertours, gives you in the Quotient 16 for che Quar. 
ters of Wheat, as before in the former Reſolutions: So that 
what Poſitions ſoe ver you take in this Queſtion, you will always 
tind, that the Workman threfh'd 16 Quarters of Wheat, and 
24 Quarters of Barley, which is the Retolntion of the Queſtꝛon 
propounded. 


1 

10 126 29 
Note, That thi; 
Charatteyr + 
intimates that 
the Nambers, be. 5 
tween which it (! 
z: found, cug ht 
10 be added to- 
get her. 
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III. Here the Trial is the fame with that which is ut i ! 


finding our of the Errours: So in the Example premited, 16 


24 being tbe Nunibers found, and 163. being allowed fre 
16 Quarters of Wheat, likewiſe 125, for the 2; Quarter of 
Barley, their Sum is 28 5. which was the Sum received by the 
Workman, 

Example 4. A certain Man being demanded what wzs t! 
Age of each of his Four Sons? Antwered, That his eldeſt 
was 4 Years elder than the Second ; his lecond Son was 4 
Years elder than the Third; his third Son was 4 Years elder 
than the Fourth cr youngeſt ; and his Fourth or youngeſt was 
Half the Age of the Elaeſt; rhe Queſtion is Waat was 
the Age of every Son? Here | gucts the Age of the eldeſt Sc: 
to be 16, then it may be inferr'd trom the Queſtion, that tic 
Age of the ſecond Son was 12, the Age of the Third 8, ud 
the Age of the Fourth or youngeſt 4, this 4 ſhould be Half 
26: (fot the Queſtion lays, Ilñat the Age of the youngeſt was 
EV © WE Half 


of 
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Half che Age of the eldeſt) but it wants 4 of what it ought 
io be; wherefure I make a ſecond Poſition, and take 20 for 
the Age of the eldeſt, then the Age of the ſecond muſt ne- 
ceflarily be 16, the Age cf the third 12, and the Age of the 
fourch 8, which ſhould be half 20, but it wants 2: Now 
(according to the Rule) multiplying 16 (the firit Poſition) by 
2, (the ſccond Errour) che Product is 32 : Aliv multiplying 


..... 
16 28 2.0 


* 


44 —ů— — 


2 
23 48 (24 


29 (the ſecond Poſition) by 4 (the firſt Errour) the Product is 
8o, and becauſe the Errours are both of one Rund, to Wir, 
both defective; I ſubtract the leiſ:r Product from the greater, 
ſo the Remainder is 48 for a Dividend; allo ſubrracting the 
lefſer Erronr from the greater, the Remainder is 2 for a Dlvi- 
ſor : Leftly, dividing 48 by 2, the Quotient is 24, and ſuch 
was the Age of the eldeſt Son; therefore the Age of the 
ſecond was 20, the Age of the third 16, and the Age of the 
fourth 12; which is half the Age of the eldeſt, as was de- 
ciared by the Queſtion, 


| 
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The Doctrine of Fulgar Frans, 


CHAP. XVI. 


Notation of Vulgar Fractious. 


| If HUS far of Avithmetich in Mole Numbers, only the 


Doctrine of Factions enſues, which depends upon this 
Suppoſition, That Unity, or at leaſt one whole Thing what 
ſoever it be, may in mind be conceived diviſibie into any 
Number of equal Parts. Some will not allow 1 or Unity to 
be a Number, wnen it is conſidered in the Abſtract, and ſepa- 
rated from Matter: But fince that Prince of Arithmericians, 
Diophantus of Alexandria, in ſeveral of his ſubri] Problems 
mentions Unity as a Number, 2nd propounds it to be divided 
into Numbers; I ſhall rake the like Liberty to eſteem 1 or 
Unity as a Number, and likewiſe ſuppoſe it diviſible into any 
Number of equal Parts. 7 

II. A broken Number, otherwiſe called a 

A Fraftien, Fraction, is only Part of an Iareger or whole 
Thing. as if you would cxprels in Figures the 

Length of a Piece of Cloth, that contains three Fourths, or 
(which is all one) three Quarters of a Yard, you are to write 
it thus ; that is, an entire Yard being ſuppos'd to be di- 
ded into Four equal Pafts, the Iength of the Piece propefed 
is Three of thoſe Four Parts: In like manner (a Fot being 
divided into 12 Inches) you are to wrue 6 Inches thus “ 
that is, fix twelfth parts of a Foot; or if the Foor be divided 


into One hundred equal Parts, to exp:e's Twenty-five of thoſe 


Parts, fe: tbem down thus , that is, Twenty five hundredth 
Parts of a Foor. 

III. A Fraction confiſts of two Parts, the Numerator aud 
the Denominator, Which are placed one above the other, and 
ſeparated by a little Line. | 

IV. The Numerator is the Number ſet above the Line, and 

| the Denominater is the Number placed under- 
3 Numerator. _ ja the 5 Fadlien 3, 
_ : the Number 3 placed above the Line 1s the 
2 Denomnater. Numerator, and the Number 4 ſet under it 
is the Deneminator, Alſo in this Haden 25, the Numerator is 


6, and 


bes - 


wh us wo we waa = wma, + cn, AY AN Wy tu my hog 
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6, and the Denominazor is 12. The Dencminator is ſo named, 
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becauſe it denominates or declares into how many equal) Parts 
the Integer or whole Thing js ſuppos'd to be divided and 
the Numerator is ſo called, becauſe it numbers or expreſſes 
how many of theſe equal Parts of the Integer are ſignified by 
the Fraction. . 

V. A Fraction is either Proper, or Improper. 

71. A proper Fraction is that whoſe Numerator 
is eſs than the Denominator ; ſuch are the Fracti. 
ons be fore mentioned 4, ?, 125, and the like. 

V. A proper Fraction is either Single, cr Compound. 

VIIT. A fingle Fraction is that which conſiſts of 


A proper 
F, aflion. 


h ; A ſino! 
one Numerator, and one Denominator ; ſuch are ,. . Sie 
e PUR © 4 the lik Fr attion. 
1 17 15 7 An r E II e. 


IX. A ſingle Fraction often ariſes in Diviſion of whole 
Numbers, for when the Diviſion is finith'd, if any Number 
remain, it is to be cReemed as the Numerator of a Fraction, 
which has the Diviſor for a Denominator, and is to be an- 
nezed to the Integer or Integers in the Quotient, as Part of the 
Quotient; which Fraction always expreſſes certain Parts (or 
at leaſt a Part) of an Integet or entire Unity, which has the 
ſame Denomination with one of the Integers in the Quotient: 
So if 19 Pounds be given to be Equally divided among 5 Per- 
ſons, there will ariſe 3 emire Pounds in the Quotient, and 
there will be a Rewainder or Surpluſage of 2 
Pounds, which 2 is to be placed, as the Nume- 5) 17 (33 
rator of a Fraction, over the Diviſor 5 as a De- 

nominator; ſo will the Fraction be ; and the complear Quo- 
tient will be 32, that is 3 Pounds, and 2 fifth Parts of a Pound 


for every Pcrton's Share. 


A fingle Fra ction does likewiſe ariſe, when a leſſer whole 


Number is given to be divided by a greater; for in ſuch Caſe 
the Dividend is to be made the Numerator of a Fraction, and the 


Diviſor the Denominator; which Fraction is the true Quotient, 
and always expreſſes certain Parts (or at leaſt a Part) of an 
Integer, which has the ſame Name with the Dividend. So if 
3 Pounds Sterling be given to be divided equally among 4 Per- 


ſons, the Share of each, that is, the Quotient will be 3, ro wit, 
3 fourth Parts of a Pound. 


In like manner, if 3 be given to be divided by 8 the Quotient 


is 2; ſo that the Numerator of a Fracton is always a Divi- 


dend, the Denominator is a Diviſer, and the Hadtion it ſelf is 


he Quotient. 


*. A 


93 Notation e Vulvar Fra#ioms. Book. I. 


N. A Compound Fraction (otherwiſe called 
5 cempound a Fraction of a Fraction ) that which has 
action. a a 
more Numerators and Denominators than dne, 
and may be diſcovered by the Word () which is interpos' 
between the Parts of ſuch compound Fraction : So 2 of 3, is x 
Fraction of a Fraction, or compound Fration, and expreſie; 
two thirds of three fourths of an Integer; viz. a Pound Ster. 
ling being ſuppoſed the Integer, and firſt divided ioro four 
Parts, three of thoſe four Parts are equal to 15 s. Again, if tlic 
faid 15 s. be divided into three Parts, two of thoſe three Par; 
are equal to 109. therefore the compound Faction of + of e 
PoundeSterling does expreſs 10s, In like menner, the con. 
pound Fraction 4 of 3 of + of a Pound Sterling, that is, ons 
fourth of three fourths of four fifths of a Pound Sterling «x. 
preſſes 3s. as will be farther manifeſted by the Sixteenth and 
Ninth Rules of the Seventeenth Chapter. 
XI. An improper Fraction is euer eng po is ei. 
5 ther greater, or at leaſt equal to the Denomina- 
et 1 ＋ this Fraction F, that is 16 fourths, i 
. called an Improper Faction, and ſo is this ; fot 
indeed a Fraction of this Kind may well be ſurnamed Impro. 
per, becauſe it will not admit the Diſinition of a true Fract: 
on; ſince it is always greater than an entire Unity, or at leaf 
equal to it; ſo Sixteen Farthings, or '$ of a Penny are equal 
to q entire Pence; and 4 Farthings, or 3 of a Penny are equi 
to x Penny: Therefore when the Numeraror is greater thay 
the Denominator, ſuch improper Fraction ſignifies more than 
1 or an Integer; but when the Numerator is, equal to the Dt: 
nominator, (be it what Number ſoever) ſuch improper Fract. 
on is always equal to Unity, or 1 Integer. 


| f entire Unit 
1 XII. A mixt Number conſiſts of entire U 


a and a Fraction annexed: Thus 51, 14 and {uct 


like, are called mixt Numbers: So that if a Piece of Timb! 
be Five Feet and Eleven Inches in length, you are to write that 
length thus, 31; in like manner, one Mile and three Quart! 
or Fourths of a Mile are to be expreſs d thus 14. 


CH A 


(or Integers) or at leaſt of Unity (or 1 Integer 
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HAF. . 
Reduction of Vulgar Tractions. 


T NE fame Parts of Numeration, as have been work'd in 
Ii hole Num ers 1 ihe preceeding Chapters, are likewiſe 
to be periormed in FraQions : But firſt of all Reduction of 
Hadtions in diviric Ninds muſt be known, which being the 
principal Skill in tae Dottrine of FraRtions, eught to be Giligently 
obſerved by the Learner, 

I. A Number is laid ro be a common Meaſure or Divifor to 
two or more Numbers given, when it will meaſure or divide 
every one of the Numbers given, and leave no Remaindcr ; 
o 4 is a common Mealure to the Numbers 12 and 20; for if 
12 be divided by 4, the Quotient will be exactly 3, without 
auy Remainder or Surpluiage; aifo if 20 be divided by the 
{ame Diviſor 4, the Quotient will be preciſely 5 without any 
Remainder ; in lige manner 5 is a common Diviſer to theſe 
three Numbers 10, 25, and 40. 

III. Two Numbers being given, their great- To find the 
eſt common Diviſor, that is the greateſt Num- greateſt com- 
ber which will meaſure or divide each of the mon Meaſine 
Numbers given without leaving any Remain- unte any two 
der, may be found our in tis manner; vis, Numbers, 
Divide the greater Number by the leſs, then 
Gvide the Diviſor by the Kcmainder (if there be any) and ſo 
continue C1y161ng the laſt Diviſors by the Remainder: nutill 
there be no Remainder (neglecting the Quo. icuts;) ſo is the 
ai Diviſor the greateſt common Divitor to che Numbers 


* 4 


glyen. 


Tbus, If the greateſt common Diviſor to the Numbers 91 and 
117 be ſoughe, divide the greater 
Number 117 by 91, the Remainder is 90 117 61 
26, by which dividing 91, the Remain- 01 
der is 13; by which dividing 26 the 
Remainder is o, ſo is 13 the greateft 25) 91 (3 
common Diviſor to the Numbers 117 78 
and 91, us is manifeſt in dividing each — — 
of them by 13; for 13 is found ingt 13) 26 (2 
prec:ſ-ly 7 times, and in 17 preciſely 25 
times. In like manner, 29 will be — — 
ſaund a common Diviſor to 116 and © 
245 3 and 51 a common Diviſor to 361 and 612, 
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Reduction of Book. | 
Il. A fingle Fraction may be reduced 


To reduce a FraQis into the leaſt Terms, by dividing the 
on into the leaſt Numerator and Denominator by ther 
Terms, viz i. By a greateſt common Meaſure (or Divilor, ) 


general Rule, 


for the Quotients will be the Numeratot 
and Denominator of a Fraction equal to 


the former, and in the leaſt Terms. 

So if the Fr-Qton ,2; be-given to be reduced into the le} 
Terms, {earch out the greateſt common Diviſor to 91 and 13 
by the laſt Rule, which will be found 13, and then dividing 
9i by 13, the Quotient will be 7 for a new Numerator; allo 
dividing 117 by 13, the Quotient will be g for a new Denomi. 
nator : So the Fraction , is reduced into the ſeaſt Terms, vn. 


into the Fraction +. 


In like manner 145 will be reduced to 73 


And 3 to:: Bur here you are to oblerve, That if the great. 


eſt common Diviſor 


to che Numerator and Denominator be 1, 


ſuch Fraction is iu its /eaſt Terms already: So the Fraction +} 
cannot be reduced into lower Terms, becauſe the greateſt cm 


mon Diviſor will be 


found 1, (by the third Rule of this Chap: 


rer;) the like may happen to infinite others: And though the 
laſt be a general Ruls for Reduction of Fractions into their 
leaſt Terms, yet there are other practical Rules, which in ſome 
Caſes will be more ready; (eſpecially ro Beginners,) viz. 


2. By particular 


Rules, 


. When the Numetator and Denomins- 
tor are even Numbers, they may be me- 
{ured cr divided by 2. Therefore in ſuch 
Caſe you may (as is taught in the Rules't 


the 6th Chapter) take the Half of the Numerator for a new 


Numerator, alſo the 


2 16 94 4411 
C4 320160804 


Half of the Denominator for a new Den - 
minator. So if 35 be given, draw at Jeng t 
the Line which ſeparates the Numetutet 
from the Denominator, and croſs the {ame 
with a dowa right Stroke near the Fracti n, 


as you may ſee in the Margin; then take the Half of 16, which 
is 8, for a new Numerator, and the Half of 64, which is 32, 
for a new Denominator: Again, the Half of 8 is 4, for a neu 
Numerator, alſo the Half of 32 is 16, for a new Denominator; 
and proceeding in the like manner, there will be found Equi 


valent to 25. 


VI. When the Numerator and Denominator each of them 


2251451 9 
47597119 

50, 10 2 
4250857 


end with 5, or one of them ends with 5, 


and the other With a Cypher; they may be 
both meaſured or divided by 5. So 35; 
will be reduced into 3, and ,5+ into ,7, 5 
by the Operation in the Margin is maniteft. 


Vl. Wha: 


4 
3 


: 
: 
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VII. Whenſoever you can eſpy any other Number, which 


will exactly divide the Numerator and 
' Denominator (though it be not the greateſt 


25] 7, 1 


common Diviſor) you may divide the Nu- 84/213 


merator and Denominator by ſuch Number 


as before: So 35 may be firſt reduced to 2: by 4, and x7 may 
be reduced to; by 7, as by the Operation is manifeſt. 


VIII, When the Numerator and Denominator, each of them 


end with a Cypher or Cyphers; cut off 

equal Cyphers in both, and the Fraction 

will be reduced to leſſer Terms: So 522 is 
reduced ro +, and 2232 to 22. 

IX. The Value ot a ſingle Fraction in 

the known parts of the Integer, may be 


found out in this manner, viz. multiply the Numerator of the 
Fract ion propos d, by the Number of known Parts of the next 


inferiour Denomination which are equal to 
the Integer, and divide that Product by the 
Denominator, ſo is the Quettenrt the Value 
of the Fraction in that inferiour Denomi- 
nation : and if there happen to be any 
Fraction in the Quotient, you may find the 


To jind the Value 


of a fingle Fraftion g 
in the known Parts 
of the Integer, 


Value of it in the next inferiour Denomination, by the ſame 
Rule, and fo proceed till you come to the leaſt known Parts. 


So the Value of :5 of a Pound Sterling 
will be found 11s. 34. viz. multiply the 
Numetrator g by 20 (the Number of Shil- 
lings which are equal to x pound Sterling) 
the Product is 180, which being divided by 
the Denominator 16, the Quotient is 117% 
Shillings. Ia like manner, the Value of 
is of a Shilling will be found 3 Pence; 
for multiplying the Numerator 4 by 12 
(che Number of Pence in a Shilling) the 
Product is 48, which being divided by the 
Denominator 16, the Quotient is 3 Pence, 
Alſo the Value of ,} of a pound Sterling, 
will be found 101. 9:54. And +5; of a 
pound Trey will be found Equivalent ro 3 
Ounces 17 Penny-weight and 12 Grains. 


O 
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X. A mixt Number may be reduced to an improper FraQtion 
Equivalent to the mixt Number, in this 
To reduce a mixt manner, viz, Multiply the Integer 
Number to an imp o- or Integers in the mixt Number, by 
per Faction. the Denominator of the Fraction an. 
nexed to the Integer or Integers, and 
unto the Product add the Numerator of the ſaid Fraction; ſo 
is the Sum the Numerator of an improper Fraction, whole De- 
nominator is the ſame with that of the ſaid Fraction annexed, 
So 4 1+ will be reduced to the improper Fraction +?, for 4 
being multiplied by 12, the Product is 48, to which adding 
the Numerator 11, the Sum is 59 for a new Numerator, which 
being placed over the Denominator 12, gives the improper 
Fraction g; which is equivalent to 4 ++ (as will appear by 
the 13th Rule of this Chapter.) In like manner 72 will be 
reduced to. 
XI. A whole Number is reduced to 
To reduce a whole an improper Fraction, by placing the 
Number to an impro- Whole Number given as a Numerator, 
per Faction. and 1 as a Denominator. 
So 14 Integers will be reduced to the improper Fractien ., 


and one Integer to the improper Fraftion !.. 


XII. A whole Number is reduced to an improper Fraction, 
which ſhall have any Denominator aſſigned, in multiplying 
the whole Number given by the Denominator aſſigned, and 
Placing the Product às a Numeraror over the ſaid Denomi- 
nator. 

As if 13 be given to be reduced to an improper Fraction, 
whoſe Denominator ſhall be 4, multiply 13 by 4, the Product 
is 52, Which being placed over 4, gives the improper Fraction 
z equivalent to 13 (as will appear by the next Rule.) In 
lixe manner 13 may be reduced to *g. : 

XIII. An improper Fraction may be reduced to its Equiva- 

lent whole Number or mixt Number in 


| To reduce an im- this manner, viz. Divide the Numerator 


proper Fration to by the Denominator, and the Quotient 
its Equivalent will give the whole Number or mixt Num- 
whole or mixt ber ſought: So the improper Fraction 42 
Number, will be reduced to this mixt Number 45+ ; 
: for if 59 be divided by 12, the Quotient 
it 445. Alſo this improper FraQion will be reduced to the 
Whole Naniber : 5. | 


XIV. FraQions 


"on WF 
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XIV. Fractions baving unequal Deno- 
minators, may be reduced to Fractions of To reduces Factions 
the ſame Value, which thall have equal to a common Denomi- 
Denominators, by this Rule and the next mater, viz. 1. When 
following,viz.when two Fractions having two Fraftions are 
naequai Denominators, are propos'd to be propounded, 
reduced into two other Fractions of the 
ſame Value, which fhall have 2 common Denominator ; mul- 
tiply the Namerator of the firit Fraction (that is either of them) 
by the Denominator of the ſecond, and the Product ſhall be 
a new Numerator (correſpondent to the Numerator of that 
hrſt Fraction ;) alſo multiplying the Namerator of the ſe— 
cond Fraction by the Denominator of the firſt, the Product is 
a new Numerator (correſpondent to the Numerator of the 
ſecond Fraction ;) laſtly, multiply the Denominators one by 
the other. and the Product is a common Denominator to both 
th: new Numeratore, 

Thus, If the Fractions 7 and 4 be propoſed, multiply 2 by 5, 
the ProduQ 10 is a new Numerator corre- 


ſpondent unto 2: Alſo multiply 4 by 3, the 2 4 
Product 12 is a new Numerator correſpon- — — 
dent to 4: Laſtly, multiply 3 by 5, and 

the Product 15 will be a common Denomi- 3 5 
nator to the new Numerators: S0 the 10 12 
Fractions 3 and 1 are found our, which — — 
have equal Denominators, and each of rheſe 15 15 


new Fractions is equal to i:s correſpondent 
Fraction firſt given, viz. 4) is equal to 2, and 1? is equal to 4 
as is manifeſt by the fourth Rule of this Chapter. 

XV, When three or more Fractions having unequal De- 
nominators, are given to be reduced to o- 
ther Fractions of the fame Value with 2 Hen three or 
thoſe given, but ſuch as ſhall have one com- more Frattions are 
mon Denominator ; multiply continually #9 be reduced to c- 
(according to the Thirreenth Rule of rhe hers that hall have 
Fifth Chapter) the Numerator of the firit & Common Denc- 
Fratian into all the Denominators, except minator. 
its own, i. e. the Denominator of that Frac 
tion; and reſerve the laſt Product for a new Numerator, in- 
ſtead of that firſt Numerator: In like manner, multiply con- 
tinually the Numerator of the ſecond Fraction into all the 
Denominators, except the Denominaror of the tecond Frac- 
tion; and reſerve the laſt Product for a new Numerator, in- 


Read of the ſecond Numerator ; Proceed in like manner to 
O 2 find 


f 
| 
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find out new Numerators for the reſt of the given Fractions * 
Laſtly, Multiply continually all the Denominators one into 
another, and the laſt Product will be a common Denominator 
to all the new Numerators. 

As ſor Example, If theſe three Fractions, 4, 5, 5, having 
unequal (or different) Denominators, be given to be reduced 
to three other Fractions of the ſame Value, which ſhall have 
equal Denominators, (or one common Denominator,) Firſt, 

I multiply continually the firſt Numerator 
L 3 iato the ſecond and third Denominators 
2 2. 5 and ; ſaying 3 times 5 makes 15, 
which multiplied by 7 produces 105, for 
a new Numerator inſtead of the firſt Numerator 3: Second- 
ly, I multiply continually the ſecond Numerator 2 into the 
ficſt and third Denominators 8 and 7; ſaying, twice 8 is 16, 
which mulriplied by 7 produces 112, for a new Numeratcr 
inſtead of the ſecond Numerator 2: Thirdly I multiply con- 
tinnally the third Numerator 5 into the firſt and ſecond Deno- 
minators 8 and 5; ſaying, 8 times 5 makes go, which multi- 
piied by 5 produces 200, for a new Numerator inftead of the 
third Numerator 5: Fourth'ly and laftly, I multiply conti- 
nually all the Denominarcrs 8, 5, and 7 one into another; ſay- 
ing, 8 times 5 makes 40; which multiplied by 7 produces 
280 for a Denominator to each of the three new Numerators 
105, 112, and 200 before found out: And fo theſe three 
Fractions s. 34+, and geg, are diſcovered, which have one 
common Denon inator 289 zand cvery one of them js equal 
in Value to its Correſpondent Fraction firft given, viz 455 is 
equal to g: Alſo 145 is equal to ;; and 355 18 equal to 5 ; as 
may ealily be proved by the fourth Rule of this Chapter. 

After the ſawe manner. theſe four Fractions 2, 3, 4, and +, 
are reducible to theſe 322 42%, 235 and 332, which have 
360 for a common Denomioator ; and are equal in Value 
teſpectively to the four Fractions given to be reduced. 


3 
* 
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. 
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Note, A'thovgh by the afore- going fourteenth and fGfreenth 


Rules, any Maltitude of Fra&ions may be reduced to a com- 
men Denominaror; yer becauſe Fractions in their leaſt Terms 
are ſitteſt for Uſe, I ſhall ſhe bow lefſer Denominators than 
thoſe that are di covered by the ſaid Rules, may frequently be 


found out; 


I. When 


en 
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I, When the unequal Denominators of two Fractions have a 


common Diviſor greater than 1, divide the Deuominators ſe- 
'verally by their greateſt common Diviſor (found out by the 
'fore-going third Rule of this Chapter;) and then multiply 
'crols-wiſe in this manner, viz. the Numerator of the firſt 


Fraction by the latter Quotient, and the Numerator of the lat- 
ter Fraction by the firit Quotient, and reſerve the Products for 
new Numerators : Laſtly, multiply the Denominator of the 
firſt Fraction by the latter Quotient, (or the Denominator of the 
latter Fraction by the fiiſt Quotient,) ſo ſhall the Product be a 


common Denominator to the ſaid vew Numerators: As for 


Example, If r and r be propoſed to be reduced to a com- 
mon Denominator, I divide each of the Denominators, 12 and 
18, by their greateſt common Divifor 6, and the Quorienrs are 
2and 3; then | multiply 5 the Numerztor 


of the firſt Fraction by 3, the latter Qua tient, 5 7 
alſo7 the Numerator of the latter Fra&ion by * ia 
2 the firſt Quotient, and the ProduQts 15 and 6) 12 1 
14 I reſerve for new Numerators inſtead of 5 Cc „ 
and 7: Laſtly, I multiply 12 the Denomina- 2 3 
tor of the firſt Fraction, by 3 the latter Quott r 
ent, (or 18 the Denominator of the latter Frac- 15 14 
tion by 2 the firſt Quotient,) and the Pro. indi == 
duct 36 is a Denom inator to each of the new 36 36 


Numerators 15 and 14: So r and 5+ are 
fonnd out, which have the leatt common Denominaror unto 
which the given Fractions 74 and ;+ can be reduced: Alſo '$ 
is equal ro rt, and {+ ro ,+ 

II. Whenſoever the Denominator of a Fradion can be divi- 
ded by the Denominator of a ſecond Frad ion, without any Re- 
mainder ; then if by the Quotient you multiply ſeverally the 
Numerator and Denominator of ſuch ſecond Fraction, a third 


vill ariſe, having the ſame Value with the ſecond, and the fame 


Denominator with the firſt Fraction : By this Rule Three ar 
more Fr.&ions may often be reduced to a leſſer common De- 
dominator, than that which may be diſcovered by the forego- 


ing Rule XV. As for Example: Let theſe fix following Fracti- 
ons be given to be reduced to a common Denominator, viz. 


Becauſe 36 the Denominator of the firft Fraction, being 
divided by the five other Denominators ſeverally, will give 


theſe Qaotients 2, 3, 4, 6 and 12, Without any Remaiader; 


] mul. 


102 Reduction of Book 


I multiply the Numerator and Denominator of each of th; 
five latter Fractions, by its correſpondent Quotient; viz. 1; 
and 18 by 2 the firſt Quotient: Alſo 7 and 12 by 3 the ſecond 
Quotient, and ia like manner the Reſt : ſo inftead of thoſe j;- 
latter Fractions, five others (hereunder placed after the firlt q 
thoſe Six,) are produced, viz, 

74, JO f, 1. 18, 1. 
All winch Fractions laſt expreſs'd have a common Denominz. 
tor 36, and arc equal in Value reſpectively to thoſe given to b 
reduced. 

XIJ. A compound Fraction ( otherwil: 

Ty reduce 4 called a Fract ion of a Faction) may be red. 

compounn Frarim ced to a ſingle Fraction in this manner, vi; 
te a ſiug e Fra Sion. lei - # | F EIS 
Se: e minual JI. Muftip'y allthe Namerators continuaily, and 
riplication in ihe take the Product for a new Numerater ; all, 
laff Rule of the multiply all the Denominators continuallj ae 
5:h Chapter. the Produ will be a new Denominator, 


ITtus, if the compound Fra&ion + of ; be given to be reduce 
to a ſingle Fraction; multiply the Numerators 2 and 3, ore 
by the other, ſo is the Product 6 a new Numerator. Alſo mul. 

tiplying the Denominators 3 and 4 one by the other, 

- of the Product 12 is a new Dcnominator fo ,? or © 1; 
tor 4 the ſingle Fraction ſoughr, being Equivalent to d 
, the compound Fre ction given to be reduced. !n 
like manner, this compound Fraction + of 4 of 4 will be reduce 
to z, Or 5; for the Numerators 2, 3, 4, being multiplicd 
continually, produce the new Numeratcr 24 ; and the Denomt- 
nators, 2, 4, 5, multiplied continvally, produce the new Den 
minator Co: Laſtly, the new FraQion 34 (by the fourth Ru: 
of this Chapter) will be reduced to 3, which is equal to 0 
3 of +: But to make the Meaning hereof more evident, ug 
poſe the Integer to be 1 Pound of Engliſh Money; then 


pln 4-44 


x of 11. (vix. of 205.) is 165. 
+ of thoſe (viz, of 155.) is 125 
2 of thoſe 3. (viz. of 125) is $s. Or J. 


whereby tis manifeſt that + of + of 5. is equal to 2? /, 
By this Rule a Fraction or mix'd Number of a letſer Name 


may be reduced to a Fraction of a greater Name. As if 3. Pence 


be propos'd to be reduced to an improper Fraction of a Pound 
Sterling, the Operation will be in this manner, vix. 3 + or 50! 
a Penny is 7 of r of ;5 of a Pound Sterling, which Compound 


Fraction 
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Fraction will, by the aforeſaid Rule, be reduced to v2. In 


like manner. 4212 Minutes of an Hour are equal to? of an 


Hour; for 74 (that is 422) of z are equal to 32 (or in its 


leaſt Terms) #+. 
Niere you may alſo obſerve, that when a compound Fraction 
is one of the given Terms in any Queſtion, it is firſt of all to be 


reduced to a fingle Fraction by the aforeſaid ſi xteenth Rule. 
III. Two or more Fractions being given, 


| there may be whole Numbers found, which To find whole 
all have the ſame Reaſon or Proportion as Numbers, which 
the Fra ctions given, viz. Whenthe Fractions hal have the 


given have unequal Denominators, reduc: ſame Reaſon, as 


them to equivalent Fractions, which have a any Frattions or 


common Denominator (by the 14 or sh mixt Numbers 


Rule of this Chapter;) then rejecting the given. 


common Denominator, the Numerators will 
N ſame Reaſon or Proportion as the Fractions firſt pro- 
poſed. | : 

So; and } being given, will firſt of al! be reduced to their 


equivalent FiaQions 75 and 35; then rejecting the common 


Denominator 40, the Numerators 24 and 25 have the {ame 
Reaſon with; and +, viz. As is to r, ſo is 24 ro 25: Alſo 


It the Fractions , 4, and & were propoſes, there will be found 8, 


16 and 32, which are ia the ſame Proportion one to the other as 


thoſe Fractions given : In like manner, if mixt Numbers be 


given, there may be whole Numbers found which ſhall have 
the (ame Reaſon or Proportion, as the mixt Numbers; ſo 52 and 


being given, will be firſt reduced to the improper Fractions 


„ and 2 (by the Tenth Rule of this Chapter): Alſo rhe 
hid * and eg will be reduced to 37 and 47; then tejccting 
the common Denominator 24, the Numerators 136 and 87 will 
dave the ſame Reaſon as 5, and 35, viz. AS 136 is to 87, ſo 
k 57 to 34, Allo 164 and 18 being given, there will be found 
32 and 36, which being divided by their common Diviſor 4, 
found our by the third Rule of this Chapter) will give 11 and 
12, which have the ſame Reſon as 104 and 18, 


Jam: 
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Pound 
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"CHAP. XVIII. 
Addition of Vulgar Fraftions and mixt Numbers, 


LW HEN the Numbers given to be added are fingle 
Fractions, and have equal Denominators, add a'] the 
Nurnerators together; ſo is the Sum the Ny. 
merator of a Fraction, whole Denominator i; 
the ſame with the common Denominater, 
which new FraQion is the Sum of the Fratt. 
ons given to be added, 

So and 2 being propos'd to be added, their 
Sam will be found 5, viz. the Sum of the Numerators, 3 and! 
is 5, which being placed over the common Denominator g, 
gives 5: In like Manner the Sum of theſe Fractiops þ +4, 4, 
and 2, will be found , which (by the 13th Rule of the 
Iich Chapter) will be found Equivalent to 24 ; fo that 2 i; 
the Suni of the Fra&ions given to be added. 

II. When the FraQions propos d to be added have unequil 

Denominators, they are firſt to be reduced 

2. When they to FraQions of the ſame Value, which ſhal| 
bæve unequal have a Common Denominator (by the Four. 
Denominators, teenth or Fifteenth Rule of the Seventeenth 

Chaprter;) and then they may be added by 
the firſt Rule of this Chaprer, 

Sv if 2 and were given to be added, their Sum will be found 
117; for {by the Fourteenth Rule of the Seventcench Chapuer) 

+ and + will be reduced to their equivalent 
Fractions | + and 1 , which having equal De. 
X nominators may be added according to the 


To add Single 
Faction, VZ. 
1. When they 
bave equal De 


mominators. 


firſt Rule of this Chapter, and ſo the Sum 
will be found 15+: In Ike manner, the Sun 


"ERC" | | : | 
a of theſe Fractions #+ and 34. will be found . 
IX T7, Allo rae Sam of thele ſix Fractions £3, 42, -! 

"Ye BE: 2 - 
12, thatiin . Te F after they are reduced to a common 


Denominator (according to the latter Exampl: 


in the Note at the End of the Fifteenth Rue 


of the Sevenicenth Chapter) will be found "25, that 3+. 
III. When any of the Fra&ions given to be added is a com- 
pound FraQton, ſuch compound Fraction is 


The Addition of firſt of all ro be reduced to a ſingle FraQion Þ | 


compound F. afti- (by the Sixteenth Rule of the Seventeenth Þ 
on. Chaprer) and then yon may proceed as a | 
91 


add the Integer or Integers (if there be any 
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So + and + of ; being given to be added, their Sum will 
be found 3+ ; for the compound Fraction ; of 4 will (by the 
16th Rule of the 19th Chapter) be reduced ro . (or in its 
leaft- Terms) ; Which added to the ſingle Fraftion + (accord- 
ing to the ſecond Rule of this Chapter) gives 44. Here you 
may oblerve, That the Fractions given to be added in all the 
former Caſes, are ſuppoſed to be Fractions of 
lntegers, which have one and the ſame parti» By Denemina- 
cular Denomination, viz. If one of the Frati- tion, is meant 
ons, given to be added, be a Fraction of a the Name of 
Pound Sterling, all the reft ought to be Frac- any Integer or 
tions of a Pound Sterling, and the like is ro Thirg, 
be underſtood of other Denomiaatious. 


Iv. When Fractions of Integers, of different Denominati- 
ons are given to be added, tbey are firit of all To add F-a9; 
to be reduced to Fractions of Integers that OE ones 
have one and the ſame particular Denomina- 
tion, (by the fixteenth Rule of the ſeventeenth 
Chapter; ) and then they may be added by 
the firſt or ſecond Rule of this Chapter. 

So if 3 of a Pound Sterling, + of a Shilling, and + of a Penny 
were given to be added, reduce the two latter into Fractions 
of a Pound Sterling (by the Sixtcenth Rule of the Seventeenth 
Chapter,) viz. 3 of a Shilling is + of 2 of a Pour. d Sterling, 
which compound Fraction being reduced to a fingle Fraction 
gives 3 I. Likewiſe J of a Penny is + of „ of +5 of a 
Pound Sterling, which compound Fraction being reduced, 
gives J. Laſtly, 2 J. 155 1. and 35 l. being added according 
to the ſecond Rule of this Chapter, cheir Sum will be feund 


22263 or in its leaſt Terms 243% 1. 


ons of Integers 
which have dif- 
ferent Denoms. 
nations, | 


V, When mixt Numbers are given to be added, find firk 
of all the Sum of the Fractions (by the firſt 


and the ſecond Rule of this Chapter ; ) then To add mix! 


Numbers. 


found) in the Sum of the Fractions, to the whole Nunibers, and 


collect the Sum of them, as you were taught by the Rules of 
the third Chaprer. 


So if 32, 4, and 16+ were given to be added, their Sum 
will be found 1444, viz. the Sum of rhe Fractions , 3, and 
3 will be found (by the ſecond Rule of this Chapter) to 
be 11, and the Sum of the whole Numbers, 3, 4, and 16, 
is 23, to which adding 1 (the Iateger found in the Sum of the 
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106 Subtraction of 


Fractions) the Sum is 24; ſo that 24 5; is the Sum of the 
mixt Numbers given to be added. 


" * 


GK 


Subtraction of Vilrar Fraftions and mixt 
Numbers. 


F W HEN the Numbers given are both ſingle Fractions, 


and have equal Denominators : ſubtract rhe leſſer 

Numerator from the greater, and place 

The Subtrafion of ſit. the Remainder over the common Denc- 

gl: 5 3 minator, ſo is ſuch ne 3 the Dif. 
e beau ference between the Fractions given. 

; Thus the Difference betwixt the Frac- 
tions 7 and „ is ++, Which is found by ſubtracting the leſſer 
Numerator 7, from the Greater Numerator 9, and placing the 
Remainder 2 over the common Denominaror 11 : Alfo the 
Difference between the Fractiens it and 17 is 27; that is, the 
Fraction 47 exceeds 1+ by 37. 

II. When the Numbers given are both ſingle FraQions, and 
have not a common Denominator, reduce them 
2. When they to Fractions of the ſame Value which have a 
have unequal common Denominator (by the fourteenth 0. 
Denominators. fifteenth Rule of rhe ſeventeenth Chaprer) and 
then find their Difference by rhe laſt Rule. 
So the Difference betwen the Fractions 7 and $, will be 
found 34, viz. reducing the Fractions given to their equiva- 
lent Fractions 755 and 725 vihich have a common Denomina- 
tor, the Difference ſought will be found 3, by rhe Firſt Rule 
of this Chapter. Likewiſe e being ſubtracted from ++, there 
remains 7. 
[1]. When one of the Numbers given is a whole Number 
or a mixt Number, alſo when both of them 
The Subtrac- . Numb x d » ſach hol 7 
tien of mixt ire mint Numbers; reduce ſuch whole, 0 
n Numbers to an improp:r Fraction or Fra- 
ee -r ctions, by the tenth or eleventh Rule of the 
i 5 ſeventeenth Chapter, and then the Operation 
Nu. will be according to che firſt or ſecond Rule of 


this Chapter. 


So 


2 ane . ions a. 


KI. 


the 


' Chap. XIX. 


So 7 being given to be ſubtracted from 12, the Remain- 


Fulgar Fradjons. 107 


der will be ford 45 viz. Firn 7; will be reduced to the 
Improper Fraction , alto 12 wilt be reduced to *5, then 
theſe two im proper Fractions *5, ard '3 will be reduced to 
their equivalent Fract ions? and *2, (which have a common 
Denominator.) Laſtly, the Difference between '; and , is 
22 or 45; In like manner, 97 being given to be ſubtracted 
trom 124. the Remainder will be found 2,5, as by the ſub- 
ſcquent Operation is manifelt, 


'! " 
— — —u—ä—ä — — —— —— em — — — 
14 - £4 's 
2 5 ) 2 
— — — — — —u—— — —— — — — 
50 | 122 
38 : 95 N 
„ That is, 43 12, that is, 212 


Though the Three laſt Rules are ſufficient for all Caſes in 
Subtractien of Factions, mixt Numbers, or whole and mixt; 
nevertheleſs, the following Rules will be more expeditious in 
the Subtract ion of mixt Numbers, or and whole mixt, eſpe- 
cially when' the Integers conſiſt of many Places, as is manifeſt 
by the Operation, viz. 

IV. When a whole Number is given to be ſubtracted from 
a mixt Number, ſubtract the ſaid whole Num- 
ber from the Integer or Integers of the mixt 2 By pirticu- 
Number (as is taught by the Rules of the gth %% Nu es, viz. 
Chapter,) and unto the Remainder annex che 1. A whole 
fract ional Part of the mixt Number given; 1o Number from e 
is the mixt Number thus found, the Remains Nanber. 
der or Difference ſought. 141 

As if 7 be given to be ſubtracted from 24 5, by 
the Remainder will be 175, as appears lrom— 
the Operation, 177 

V. When a Fraction is given to be ſubtra&- 
ed from an Integer, ſubract the Numerator 2. 4 Fra 
from the Denominator, and place thet which os from an In, 
remains over the Denominator, which new reger, 
Fraction thus found, is the Remainder or Dif- 
ference ſought. | 

So being ſubtraded from an Integer, or 1, the Remainder 
is 2: Alſo 13 being ſubtracted from i, the Remainderts*-, 
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VI, When a Fraction is given to be ſubtracted from a 
whole Number greater than 1, ſubtract the (aid 
3. A Haction Fraction from one of the Integers (given by 
from a whole the laft Rule;) ſo the Remaining Fraction being 
Number great- annexed to the Number of Integers leſſen'd 
er than 1. by Unity or 1, gives the Remainder or Diffe. 
rence ſought. 
Thus 5 being ſubtracted from 17, the Remainder is 163; 
alſo +2 being ſubtracted from 39, the Remainder is 38 7. 
VII. When a mixt Number is given to be ſubtracted from 
os » whole Number, ſubtra& firſt of all (by the 
N 4. , * Fifth Rule of this Chapter) the fractional Part 
— 25 from of the mixt Number from an Integer borrow— 
45 ole Num (d from the whole Number given, and ſet 
FER down the remaining Fraction; then adding 
the Integer borrowed to the Integer or Integers of the mixt 
Number, ſubtract the ſaid Sum from the whole Number gi. 
ven (as is taught in SubtraQion of whole Numbers ; } ſo that 
which remains, together with the remaining FraQion before 
found, is the Remainder or Difference ſought, 


Fog So if 95% be ſubtracted from 50, the Remainder 
— is 40, 5 as by the Operation is manifeſt. 
Eil. When 2 FraQion is given to be ſubtracted from a 
mixt Number, and the ſaid Fraction is leſs than 
the fractional Part of the mixt Number; ſub- 
tract the lefſer Fraction from the preater by 
the firſt or ſecond Rule of this Chapter; then 
3 the remaining Fraction being annexed to the 
. Integer or Integers of the mixt Number, givcs 
the Remainder or Difference ſought for. 
So being ſabtracted from 127, the Remain- 


3. 4 Fraction 
from a mix 
Nun ber by 2914 
and ihe next 


127 der is 12524, as by the Operation is manifeſt, 
on {X. Whena FraQtion is given to be ſubtraQted 
192% from a mixt Number, and the fa:d Fraction 1 


greater than the Fractional Part of the mixt 
Number, ſubtract the ſaid greater Fra&ion from an Integer bur- 
rawcd from the mixt Number (by the fifth Rule of this Chap- 
ter.) and add the remaining Fra&ion to the fractional Part 
of the mixt Number, (by the firſt or ſecond Rule of the 
X VIilek Chapter ;) fo the Fra&ion found by that Addition, 
being annexcd to the Integers of the mixt Number leffencd by 
au liteger, or 1, gives the Remainder or Difference ſought. 


Thus 


am Ps. I—C A— — . a 


m 4 
chan 
ſub⸗ 
r by 
then 
0 the 
zwe 


nalin - 
. 
acted 
190 15 
mixt 
bor. 
Char- 
| Part 
pf rhe 
dition, 
12d by 
ghr. 
Thus 
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Thus ? being ſubtracted from 135; the Remainder is 125?, 
viz. ſubcraRting 4 from 1, the Remainder 1s #, which 


3 
; | 
added to + gives 52, which being annexed to 12, (the 44 
Number of Integers in the mixt Number leflened by —_ 
1 OT Unity) gives 12525 the Remainder lought. -*7 


x. When a mixt Number is given to pe ſubttacted from 
2 mixt Number, and the fractional Part 
of che mixt Number to be ſubtracted, is 6. A mixt Num- 
leſs than the fractional Part of the mixt ber from à Mix 
Number from which you are to ſubtract, Namber; by this 
ſubtract the ſaid leſſer Fraction from the and the next Rule. 
greater (by the firſt or ſecond Rule of this 
Chapter) and ter down the remataing Fraction: Alſo ſubtract 
the Integers of the lefler mixt Number from the Integers ot 
the greater (as in Sabtraftion of whole Numbers ; ) fo is the 
mixt Number thus fe und, the Remainder or Difference ſoughit 
Or. 

So if 19% be given to be ſubtracted from 205; the 204 
Rmainder will be found 3432, viz. ſubrrafting + from 173 
„the Remainder is 32, allo ſubtacting 17 from 20, —— 
the Remaincer is 3. 332 


XI. When a mixt Number is given to be ſubtracted from a 
mixt Number, and the fractional Part of the mixt Number 
to be ſubtracted, is greater than the fractional Part of the mixt 
Number from which you are to ſubtract; ſubtract the (uid 
greater Fraction from an Integer borrowed from the greater 
mixt Number (by the fifth Rule of this Chapter,) and add the 
remiicing Fraction to the fraQtional Part ot the greater mixt 
Number (by the firſt or ſecond Rule of the cighteenth Chap» 
r;) ſo is the Sum to be reſerved as the fractonal Part of 
the Remainder ſougbt: Then add the Integer borrowed to the 
luteger or Integers of the lefler mixt Number, and ſubtract 


| the Sum from the Integers of the greater mixt Number (as in 


Subtraction of whole Numbers ; ) fo that which remains, to- 


gether with the Fraction before reſerved, is the Remainder or 
Difference ſovght for. 


This 
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Thus if 26+ be given to be ſuhtradted from 357, the Rc. 

mainder will be found 1442, viz. Subtrafting + from 

355 an Integer, or 1, the Remainder is 4, which added to 

2. 2+, gives 22; then adding the Integer berrowed to 20, ir 
1422 will be 21, which ſub:rafted from 35, the Remaind:r 
is 14, ſo the Remainder or Difference ſought, is 1473. 


When you cannot clearly diſcern which is the greater of 
two Fractions, having uncqual Denominations, reduce them 
ro FraQons of the ſame Value whic| 

T» diſcern the greater bave a common Denominator, ( by the 
of two Fratiions, fourteenth Rule of the ſeventeenth Chap- 
ter.) and then it will be apparent which 

of the two Fractions is the greater. As if it be deſired 0 
know which of theſe two Frattions 5 and 1 is the greater; 
after they are reduced to 7% and 27, it is evident chat the for- 


E 94 


mer excceds the latter by 21. 


HA. X. 
Maltiplication of Vulgar Frafions, and Mix! 
Numbers. 


J. W HEN the Numbers given to be multiplied, are bott 
ſiagle Fractions, multiply the Numerators one by the 
other, and take the Product for a vow 
To multiply ſingle Numerator; alſo multiply the Denomina- 
Fadi ions. tors one by the other, and the Product wal 
be a new Denominator, which new Frac- 

tion is the Product ſought for. 


So 77 and + being given to be multiplied, the Product will 
be found 35 ; for 7 multiplied by 5 produces 35 for a new 
Numerator; and 12 multiplied by 8 gives 96 for a new Deno- 
minator; alſo 5 and + being multiplied one by the other, the 
Product will be found 35. Here you may obſerve that in the 
Multplication of proper Fra&ions, the Product is always less 


than either of the Terms given; for in Multiplication ſacl 
Pro- 


— — * Feen CEE on 
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Proporion as Unity or 1 has to either of the Terms given» 
the ſame Proportion has the other Term to the Product. 


11, When one of the Numbers given 1s a whole Number or 
2 mixt Number; alſo when both of them 
are mixt Nambers, reduce ſuch whole To multiply mixe 
Number, or mixt Number or Numbers to Numbers, 
an improper Fraction or FraQtons, by the | 
zoth or «1th Rules of the 17th Chapter, aud then the Opera- 
tion will be the ſame as in the laſt Rule, 


So 82 being given to be multiplied by 5, the ProduR will be 
found 43+ 3 viz. 87 being reduced to the improper Fraction 
, alſo 3 into i, multip:'y 26 by 5, the Product is 130 for a 
new Numerator: Allo multiplying 3 by 1, the Proauct is 3, 
for a new Denominator, which new Fraction *'2 being reduced 
(according to the thirteenth Rule of the ſeventeenth Chaprer,) 
will be 43+ the Product ſought, In like manner. 7! being 
multiplied by 5, the Product will be found 42. Here obſerve, 
That when either of the Terms given is a compound Fraction, 
ir mult firſt of all be reduced to a lingle Fraction, and then 
the Operation is as before, 


Note 1. Sometimes the Work of Multiplication in Fractions 
may be very uſefully contracted by the following Rule, viz. 


When two Fractions propoſed to be multiplied (whether they 
vc proper or improper) are ſuch that the Numerator of the 
one, and the Denominator of the other may be ſeverally divi- 
ded by ſome common Diviſor without a Remainder, you may 
take the Quotients inſtead of the ſaid Numerator and Deno- 
minator, and then multiply as before ia the firſt Rule of this 
Chapter: As for Example, if ? be to be multiplicd by ,? be- 
cauſe 6, the Numerator of the firſt, and 12, the Denominaror 
of the latter Fraction. being ſeverally divided by their common 
Diviſor 6, give the Quotients mand 2, I ler theſe (or imagine 
them tojbe ſet) in the Places of 6 and 12; by which Exchange 
there ariſe 4 and g, theſe multiplied one by the other (accord. 


ing to the firſt Rule of this Chapter) produce 75, the required 


Product of £ into ,+ in the ſmalleſt Terms, 


Again, To multiply by ,+; becauſe the Numerator of 
the firk Fraction and the Denominator of the latter, being 
cach divided by 16, give the Quotients 1 and 1, I fer 1 and 1 
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in the Places of 16 and 16 ; likewiſe becauſe 48 the Denominatot 
of the tirft, and 3 the Numerator of the latter Fraction, being 
each divided by the ir common Diviſor 3, give 16 and 1, [ rake 
16 and 1 inſtead of 48 and 3; ſo by thoſe Exchanges there 


ariſe ;4 ander, which multiplied one by the other, produce , 


which is the Product in the ſmalleft Terms made by the Mul 
tiplicarion of 1+ into (or by) . 

2. To take any Part or Parts of a Number propoſed, is no- 
thing elſe but to multiply the ſaid Number by the Fraction, 
which declares what Part is to be taken: So if you dehre to 
know what is + of 320, multiply *** by & or i by , and 
the Product will be 200. In like manner, ; of 45+ is 30. 
Alſo + of 120 1s 30. 

3. Sometimes the Work of Multiplication in mixt Number; 
may be compendiouſly performed after the manner of rheſe 
following Examples; viz. If it be required to multiply 120; by 


482, firit multiply the whole Numbers mutually, to wit, 120 


by 48, and place the particular Products orderly one under the 

other, as in Multiplication of 

120 whole Numbers ; then mulriply 

45z the ſaid whole Numbers, ficſt gi- 

— ven by the Fractions alternately, 

viz. Take 4 of 48, which is 12, 

alſo rake ; of 120, which is 60, 

60 and place the ſaid 12 and 60 or. 

derly to be added to the former 

58327 particular Products: Laſtly, add 

all together, and to the Sum an- 

next the Product of the two Fractions; to wit, in this Example, 

the Product of the Multiplication of + by +, which is 4, (© 

the total Product required will be 38325, as you fee by 

the Example in the Margin. In like manner, if 18+ be mul. 

tiplied by 403, the Product will be 7464+; and if 297 be mul- 

tiplied by 50, the Product is 1495, as you ſce by the Examylcs 
following : 


182 29 
407 50 
— — * 
720 1450 
1 
S | 
1475 
74%; | 


hey Þ 


Chap. XXI 


tient will be found 34, for 7x and 42 will 
be reduced to theſe in-proper Fractions 


| Diviſion of, Kc. 173 

4. When a Fraction is to be multiplied by a Number which 
happens to be the ſame with the Denomizator, take the Nu- 
merator for the Product; ſo if this Fraction q be propoſed to 
be multiplied by the Denominator 4, the Product will be 
12, that is, 3, which is the ſame with the Numerator 3, In 
like manner, if + be multiplied by the Denominator 8, the 
product is equal to 5 the Nemerator of the ſaid +. 


n * — — 


3 
Diviſion of Vulgar Fraclions and Mixt Numbers. 


WW Hen the Numbers given are both ſingle Fractions, mul- 
tiply the Denominator of ihe Divitor by the Nume- 

rator of the Dividend; and rake the Product 
for a new Numerator: Aiſo multiply the Te Diviſion of 
Numerator of the Diviſor by the Denomi- jingle Fractions, 
nator of the Dividend, and the Product is a 
_ e 3 Which new Fraction is the Quotient 
ſought. 

hs if ; be given to be divided by 4, the Quotient will be 
found 2+ ; viz. multiplying 5 by 4 the Produtt is 20 
for a new Numerator; alſo multiplying 3 by g ) (627 
the Product is 29 for a new Denomiuator, ſo is 27 
the Quotient ſoughr, In like manner, if 4 be given to be di- 
vided by S, the Quotient will be found ++ that is, 278, as you 
ſee in the Example: Here you may obſerve that in 9 
Divilion, by proper Fractions, the Quotient is al- 3) + (45 
ways greater than either of the I'ractions given; for 
in Diviſion, as the Diviſor is in Proportion to 1 or Unity, fo 
is the Dividend to the Quotient. 

{I. When one of the Numbers given is a whole Number 


or a mixt Number; alſo when both are mixt Numbers, reduce 


ſuch whole Number or mixt Number or Numbeis to an im- 
proper Fraction or Fractions, by the Tenth or Eieventh Rule 
of the 7th Chapter, and then the Operation will be the ſame 
as in the laſt Rule. 

So if 42 be divided by 72, the Quo- | 
W 
D A (9 
rand *;, then mulciplying 42 by 2, the 15) 84 ( 
Plodns 84 for a new Numerator, allo | 
multi- 
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multiplying 15 by 1, the Produ is fifteen for a new Denomi. 
nator ; fo is 15. the Quotient fought, which is equal to 5 
(as is evident by the 13th Rule of the 175th Chapter). In like 
manner, if 6; be divided by 35, the Quotient will be 122, Allo 
if 52 be divided by 124, the Quotient will be 52. 

Nete. Sometimes the Work of Divifion in Fractions may be 
very uſefully contracted by this following Rule, viz. When 
either the two Numerators, or the two Denominators of the 
Fra&ions propos'd, can be divided ſeverally by ſome common 
Diviſor without a Remainder; you may take the Quotient 
»nſtead of the ſaid Numecrators or Denominators, and then 
8&ivide by the firſt Rule of this Chapter: As for Example, If 
12 be to be divided by ?, becauſe the Numerators 12 and 3 
being each divided by their common Diviſor 4, will give the 
Quotients 3 and 2 ; I take thcle inſtead of 12 2nd 8. by Which 
Exchange there ariſe 23 and 5- the former of which being 
divided by the latter, (according to the firſt Rule of this 
Chapter) gives 5+, which is the Quotient in the leaft Term 
that ariſes by dividing 15 by +. 

Again, To divide by x; ; becauſe the Numerators 25 and 
15 being ſeverally divided by their common Diviſor 5, give the 
Quotients 5 and 3; likewiſe becauſe the Denominators 8 and 
8 being each divided by 8, give the Quotient 1 and 1, I {@ ; 
ard three in the Places of the Numerarors 25 and 15, alſo 1 and 
1 in the Places of the Denominators 8 and 8, whence ariſe * 
and i: Laſtly, dividing + by 3, that is 5 by 3, there ariſc; 
chat is, 12, which is the deſired Quotient of „ divided by 


* 
2 


Queſtions 10 exerciſe the Rules of V ulzar 
Fractious before delivered. 


Queſt, LT HE Difference of two Numbers is 131, the leſſer 
Number is 24, What is the greater? 4:ſw. 3, 
(found by Addition.) ) | 
Queſt. 2. What Number is that, which if ad ied ro 3+ gives 
the Sam 83%? Anſw. qr ( found by Subtraction.) | 
Queſt 3. There is in three Bags the Sum of 1212 l. wiz. in 
the firſt Bag 305. in the ſecond 4or#l, what is in the third 
Bag? Anſw. 2041. (tound by Addition and Subtraction.) | 
Queſt. 4. Two Merchants 4 and B having certain Shares in 
a Ship, the Share of A is g of the Ship, chat of B ;?, what is 
he Difference between their Parts? Anſw. The Share of 4 ex- 
ecds che Share of B by 5; + (found by Subtraction) Queſt, 
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es 5. What is 4 of 2304? Anſw, 81 (found by Mulri- 
plication.) . . | 


Aueft, 6. What Number is that, which being mu'tiplied by 
+, produces 254 ? Anſw. 421 (found by Divifion,) 
Now follows che Doctrine of Decimal Fractiont. 


' The Doctrine of Decimal Fractions. 2 
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CH AP. XXII. 


Notation of Decimal Frattions. 


I] T is hard to determine, who was the firſt that brought 
Decimal Aritimetick to light, though it be a late Inven- 
tion; but without doubt it has received much Improvement 
within the Compaſs of a few Years by the Induſtry of 4rti/ts, 
and now ſeems to be arrived at Perfection, The Excellency 
thereof is beſt known to ſuch as can apply 
it to the practical Part of the Mathematicks, The proper Uſe «of 
and to the Conſtruction of Tables, which Decimal -A4rith- 
depend upon ſtanding or conftant Proporti- merick, 
ons ; ſuch are Trigonometrical Canons, Tables 
for the computing of Compound Intereſt, &c. in which Caſes 
Decimal Operations afford ſo great Help, that, ia my Opinion, 
many Ages have not produced a more uſeful Invention, Bur 
it may be objected, that Decimal 4rirbmetich for the molt part 
gives an Imperfect Solution co a Queſtion. This I grant, yer 
the Anſwer fo given may be as uſeful as that which is exactly 
true; for in common Affairs, the Loſs of 55553 Parr of a Grain 
or of an Inch, &c. to wit, any Quantity which cannot be ſeen, 
is inconfiderable : But I wonld not be miſtaken; for in extol- 


ling Decimals, I do not cry down Vulger Fra- 


' Hions; ſince Experience (hews, that Deci- Decimal FraRions 


mal N actions are commonly abuſed, by be- ſemetimes abuſed, 
ing applied to all manner ofQueſtionsabour ö 
Money, Weights, &c. when indeed many Queſtions may be 
reſolved with more Pacility by Vulgar Arichmetick, as may 
1 appear by this Example, viz. At 9 .—-6 7.8 d. the 

undred- weight of Tobacco, what will 987 Hundred weight 
coſt? Anſw, 9212 J. which by the common Rule of Practice by 
Aliquot Parts is found out in a Quarter of the Time, that will 
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neceſſarily be required to work it by Decimals, which at laſt 
will give an imperfect Anſwer : I might inſtance the like In- 
convenience diverſe ways, were it not for Loſs of Time; fo 
thar the — Ulſe of Decimal: depends upon the Diſcrericn of 
the Artiſt. 


II. When a ſingle Fraction bas for its Denominator, 10 
Number conſiſting of 1 or Unity in the ex. 


The D finitionof a treme Place towards the Left Hand, and 
Decimal Fraftion, nothing but a Cypher or Cypbers towards 

the Right, itis more particularly called a 
Decimal : Of this kind are theſe that follow, biz + that is, 
five Tenths ; 157 hve hundredth varts ; likewiſe thele are De- 
cimil Fraction®, 2213, 5432, $5555, KC 

III. A Decimal Fractien may be expreſs'd without the De- 
nominator, by perfixing a Point or Comma before (ro wit, 
on the Left- hand of) the Numerator ; ſo +, may be writ 
thus 5 or thus ,5 and ?* thus, 25 or thus ,25. 

IV. In Decimals, when the Numerator does rot conſiſt of 
ſo many Places as the Dencminator has Cyphers; fill up the void 
Places in the Numerator withCyphers perfixed on the Left-hand: 
So 335 is ſer down thus, „05; likewiſe 17%, thus 050; and 

2225 thus, ,0205, likewiſe 5-55, thus, os. 

V. ln Decimals thus expreſs'd, the Denominator is diſcove- 
rable by the Places of the Numerator: For if the Numerator 
conſiſts of one Place, the Denominator confifts of 1 or Unity 
u ith one Cypher; if of two Places, rhe Denominator conſiſts 
of 1 with two Cyphers annexed ; if of three, the Denomi- 
nator conſiſts of 1 or Unity, with three Cyphers annexed : S0 
the Denominator of ,25 is 100 the Denominator of . 50 is 
1000, and tbe Denominator of ,cg6 is 1000. 

VI. Cy pbers at the End of a Decimal do neither augment 
nor oimintſh the Value of it: $o . 2. 20, .200, .2000 are Deci- 
mals, which have one and the ſame Value; for 232 being ab- 
breviared by the eighth Rule of the 19:h Chapter, will be 
made +2, and ſo will 5252 or 3532 

VII. Therefore Decimal Fractions are eaſily reduced to 2 
common Denominator, (which is a troubleſomg Work in 
Vulgar Fractions ;) for if all the Numerators of as many De- 
cimal Fractions as are given, de made to conſiſt of the ſame 
Number of Places, by annexing a Cypher or Cyphers at rhe 
End. (that is on the Righi-hand) of ſuch Numerators as are 


detective, they will all be reduced to a common Denom inater: 


So thefe Decimals, . 2, . 03, 02, (which ſignifie 53 2 537) 
. may 
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may be reduced to theſe, 200, . 030, 027, which have 1000 
ſor a common Denominator- 

VII. The Order of Places in ary Decimal proceeds from 
the Left-hand tothe Right, contiary to the Order of Places in 
Integers, Which is from the Right-hand to the Left : So in this 
Decimal 247 the Figure 2 ſtands in the firſt Place, (being the 
outermoſt towards the Left: hand, and next to the Point,) the 
Figure 4 ſtands in the ſecond Place, and 7 in the third. Alſo iu 
this Decimal .0245 a Cypher ſtands in the fiiſt Place, 2 in che 
ſecond, 4 in the third, and 5 in the fourth. 

IX. Every Place in the Numerator of a Decimal Fraction 
has a peculiar Denominator, or proper Value, viz tbe Deno- 
minator of the firſt Place is 10, of the ſecond 100, of the third 
1000, Ce. So that the firſt Place of a Decimal, ſigniſies tenth 
Parts of an Unite or Integer; the ſecond Place, hundredth 
Parts of an Integer; the third Place, thouſandth Parts of an 
Integer, Ge. Hence it is manifeſt, that this Decimal . 3254 
(every Place thereof being conſidered a-part by it ſelf) conſiſts 


| of .3 .02, oc, ,0004, (viz. 12, its ers, 15575, Which 


being reduced to a common Denominater (by the ſeventh 


| Rule of this Chapter) will give theſe 3000, .0200, 0050, 


.0004,} vix. 53552, 122. 5555, 5554), all which collective. 
ly make . 3254 (or 53342 ) 

X In whole Numbers, the fi ſt place above (that is on the 
Left-band of) the place of Units fignihes Tens of Units, bur 
in Fractions the firſt Place beneath(thar is, on the Right band 


of the Place of Units) denores tenth Parts of i or Unity, aud 


is called the firſt Place of Decimal Parts, or place of Primes ; 


| likewiſe the ſecond Place above the Place of Units figurhes 


hundreds of Units; but the ſecond Place beneath the place of 
Units, expreſſes hundredch parts of 1 or Unity, and is called 
the ſecond Place of D-cimals, or Place of Seconds: So that as the 
Values of the places in lutegers, aſcend in a decuple Proportion 
from the place of Units towards the Left band; ſo the Values 
of the places of Decimals deſcend ina ſubdecuple Proportion 
beneath the place of Units towards the Right-hand ; viz- 
among the places of Integers, cvery following place towards 


ide Left. hand, is ten times the Value of the next preceediag 


place: But among the Places of Decimal Parts, every follow- 


ing place towards the Right Hand is one tenth Part of the 


Value of the next preceeding place: All which will be evident 
by the following TABLE 
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A TABLE for the NOTATTION 0 


Integers and Decimals. 
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In the fore going Table you may obſerve, That the Places 
of Integers, or whole Numbers are ſeparated from the Places 
of Decimal Parts of 1, or Unity, by a Point; ſo the Number 
on the Left-band of the Point expreſſes 73285 Integers or 
Units : But the Number on the Right-hand of the Poiat only 
ſhews $237 Parts of 1 (or an Integer) ſuppos'd to be divided 
into 10000 equal Parts. In like manner, this Number 5.8 
fgnifies 5 Integers and eight tenth Parts of an Integer, and 
this Number 285.82 denotes 285 Integers (or Units) and 
Parts of an Integer. | 
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CHAP. XXIII. 


Concernins the Reduction of Vulear Frattions to 
Decimal Frattions. 


11 F the greateſt Integer of Money, as alſo of W:ig be, Meaſure, 
| &c. were ſubdivided decimally, to wit, a Pound of En- 
gliſh Money into ren equal Pieces of Coin, aud every one 
of theſe into ten other equal Pieces, Ge. and Weights, Meaſures, 
&c, after the {ſame manner: The Doctrine of Arithmetick 
would be taught, with much more Eaſe and Expediticn than 
now it is; but it being improbable that ſuch a Reformation 
| will ever be brought to paſs. I ſhall proceed in directing a 
Courſe to the Studious, for obtaining the frugal Uſe of ſuch 
Decimal Fractions as are in their Power, 


II. Since in Arithme ical Queſtions, ſome of the given 
Numbers for the moi part happen to be Fractions, a Way 
muſt be ſhew'd how to reduce a Vulgar Fraction to a Decimal 
Fraction; yet in ſome Caſes there is no need of this ReduQon : 
For Example, a Foot in length is commonly ſubdivided into 
12 Inches, an Inch into 4 Quarters, and every Quarter into 2 
baif Quarters ; but a Foot may as eafily, and a great deal 
more commodiouſly be divided, firft into ren equal Parts. 
and then every of thoſe into ten other equal Parts; and each of 
theſe into ten other equal Parts; (or at leaſt ſuch Divificn 
may be ſuppoſed or imagined when it cannot actually be 
made.) This Foot in Length ſo divided, being applied to the 
dides of Superficial Figures or Solids, will at firſt fight give 
the Quantities of Lines in Feet and Decimal Paris of a Foot 
(as readily as a Foot vulgarly divided will ſhew you how many 
Feet, Inches, Quariers, and half Quarters are contained in any 
Line) from whence the Superficial or ſolid Content may be 
ound in Feet by Multiplication only; and bow much this 
excels the vulgar May, I ſhall partly manifeſt in the Fifth Rule 
ot the twenty fixch Chapter. The like Subdiviſion I would 
ſave to be made of a Yard, Pearch; &c. 

III. A fingle Fraction, which is no De- How to reduce 4 
Clmal Fraction, may be reduced to a De- vulgar FraQion to 
Cimal of the ſame Value, or infinicely. near à Decimal Fraftion. 

A Þ Wor all vulgar Frafticns cannot be exactly 


reduced 


** 
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reduced to Decimals) by the Rule of Three Direct; for 23 
the Denominator of any ſingle Fraction whatſoever, is to 
the Numerator thereof, ſo is any other propoſed Denominator 
to its correſpondent Numerator: Example, Let it be required 
to reduce + to a Decimal, whole Denominator is afligne( 
to be 1000: Say by the Rule of Three, if the Denominator 3 
bas 5 for a Numerator, what will the Denominator 1000 re. 
quire for a Numerator ? Multiply and divide as the Rule of 
Three Direct requires, ſo will the Fourth Proportional be found 
to be (25, which is the Numerator ſought; therefore ,, 
or ,625, is a Decimal Fraction equal in Value to J. Another 
Example, Let it be required to reduce 7 to a Decimal Frac. 
tion, Whoſe Denominator ſhall be 100000 ; ſay by the Rule of 
Taree, If 240 the Denominator give 7 for Numerator, what 
will the Denominator 100000 require for a Numerator ? 4 
2916 and ſomewhat more; but that which the ſaid 2916 
wants of being a true Numerator is leſs than t Part of an 
Integer; therefore t' e Decimal Fraction 335% or ,0:916 35 
almoft equal to zs which ; cannot be exactly reduced io 
a Decimal Fraction. The like will happen in the Reduction 
of moſt vulgar Fractions to Decimals ; in which Caſe, the De- 
nominator of the Decimal muſt be aJigned to be fo great, that 
w bat is wanting in the Numerator may be of an inconfidera- 
ble Value. Wes 
Iv. Upon the aforeſaid Ground, the known or accuſtomary Fr 
Parts of Money, Weight, Meaſure, Time, &c, may be reduced 9 
to Decimals : For if you deſire ro know what decimal Fraction IF 
of a Pound Sterling is equal in Value to one Shilling, confi- fa 
der firſt that a Pound is the Integer, and that 20 Shilling are 551 
equal to tha; Integer, therefore 1 Shilling is 22 of a Pound. che 
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Now, if we conceive one Pound to be divided into 100900 * 
parts, wiz. If we aſſign 200000 for the Derominator of: 5 
decimal Fraction, the Numerator will be found by the laſt Rue Þ . 


to be 3000; fo that 29233 or ,05000 or .05 (for Cyphers at 
the End of a Decimal are of no uſe, as has been {hewn inthe 
Sixth Rule of the twenty ſecond Chapter) is a decimal Fracti 
on of a pound, and is exactly equal to 1s. or 25 part of a 
pound Sterling. 

/ In like manner, foraſmuch as 240 pence are equal to 4 
pound of Engliſh Money, 9 pence are 322, parts of a pound, 
Which Fraction will be reduced to this Decimal ,029'6 “ 
which is very near equal to 372 for it does not want v 


part of a pound. And, ſince 960 Farthings are equal to a pound 
Enghiſn, 
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Engliſh, one Farthing is ;z5 Part of a Pound, which will 
be reduced to this Becimal .o o]. very near; but if you 
pleaſe ro proceed nearer to the Truth, you will find this 
Decimal .co104!166, Sc. to anſwer a Farthing, and ſo by 
augmenting the Denominator with Cyphers, you may pro- 
ceed inhnitely near, when you cannot attain to the Truth 
it ſelf, After the ſame Method, may tne vulgar Saxage- 
nary Factions uſed in Ajirenomy be reduced to Decimals : 
For ſince a Degree is uſually (ubdivided into Sixty Parts, cal- 
led Minutes or Prames ; a Prime or Minute into Sixty Parts, cal- 
led Seconds; a Second into Sixty Thirds; a Third into Sixty Fourtbs, 
&c. and conſequently a Degree is equal to 60 Minutes (or 
Primes) or to 3600 Second:, cr 216c00 Thirds, or 12960000 
Fourths, &c. It is evident that 7 Minute: (or Primes,) are 2 
Parts of a Degree, which by the third Rue of this Chapter may 
be reduced to the Decimal .1166, Se. Allo 29 Thirds are 
774052, Parts of a Degree, which may be reduced to the Decimal 
2000 i 34, KC. I un 401-2008 . f 

And farther, 58: 33: 14:12, that is, 58 Primes, 33 Seconds, 
14 Toirds, and 12 Fourths may be reduced to a Decimal in this 
manner, viz, reduce them all to Fourths (according to the 
Sixth Rule of the Seventh Chapter) ſo will you find 12647652 
Furths, which are 1353552; Parts of a Degree, which vulgar 
Faction may be redacea to this Decimal of a Degree, to wit, 
975899, &c. (by the thu d Rule of this Chapter.) 

This ro the Ingenious will be a ſufficient Light for the 
finding of Decimals ſuitable ro the Shidings, Pence, and Far- 
things, which are under a Pound Sterling: Allo the Decimals of 
the known Parts of Weight, AMAlcaſure, Time, EC. as they are 
expreſs'd in the following Table, in which you may obterye, 
thar moſt of the Decimals Conkitt of 7 or 8 Figures, yer in 
ordinary Practice, you'll have Occaſion to 4ile only the fartt 
Five, and ſontetiines fewer. 
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V. This Table 2 2 of = ſeveral Tablets, 
of which the Firſt (entituled Engliſh Money 
contains in the firtt Column of ir 1 particular E 3 Rd 
Fractions (viz. the Shillings, Pence, and Far- ngliſh Money. 
things) of a Pound Sterling; and in the other Column the 
Decimals, to which they may be reſpectively reduced: So in 
the ſame Tablet ,65 is the Deciwal antwerable to 13 s. 
0208333 to 5 4. and ,003125 to 37. Likewiſe, . 0489583 is 
the Decimal of 1 14. together with 3 Faithings: Alſo 03 12 5, 
is the Decimal of 7 Pence Half-penny. 


VI. The next Tablet (intituled Trey Weight) contains in the 
firſt Column the particular Fractions, (viz. the 
Penny-weights and Grains) of an Ounce-Tr0y, 2˙ ow Troy. 
and in the other their reſpective Decimals: . 
So .6 is the correſpondent Decimal of 12 Penny-weight, and 


*0020833 of 1 Grain. Likewiſe .o25 is the Decimal of 12 
Grains. 


VII. The Third Tablet (intituled Averdupois great Weigh) 
contains in the firſt Column thereof the Fracti- Of Ava; 
ons, (viz. the Quarters, Pounds, Ounces, and the 3: rage : 
Quarters of an Ounce of an Handred, according to 2 = a 
Avoirdupois Weight, ) and in the other their pro- W 
per Decimals: So .5 is the Decimal of two Quarters or half a 
Hundred, .1517857 of 17 Pounds, 0033482 of 6 Ounces, 


and ,0060418z5, the Decimal of three Quarters of an Ounce, 


VIII. The Fourth (intituled Averdupcis little Meigbt) ſhews 
the Fractions ( viz the Ounces, Drams, and of 
Quarter: of 2 Dram of 4 pound Aver dupoii, 4 ö 2 
together with their reſpe&ive Decimals: So the e ns 
Decimal of 3 Ounces is. 1875, the D:cimal of 8. 


9 Drams is . 03515625, and the Lecimal! of one Quarter of a 


Dram is .c00976g. 


IX. The Fifth (intituled Liquid Meaſures) has the Fractions 
(viz, the Pints, and Quarters of a int) of a 
Gallon, and likewiſe their ſeveral Decimals: 5 Of Liquid 


| So the Decimal of Five Pints is .625, and the Meaſures, 
| Decimal of two Quarters or Half a Pint is .o625. 
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Xx. The Sixth (inticuled Dry Meaſures) gives the Fractions 
(viz. the Buſhels, Pecks, Quarters of Pecks, and 
6. Of Dy Pants, of a Quarter, together With their pecu- 
Meaſures. liar Decimals: So 375 is the Decimal of 3 
| Buſhels, 03125 of one Peck, 0234375 of 7 of 

a Peck, and ,003906 of two Pinis. 


XL, The Seventh (intituled Tard:) offers yon the Fractions 
(viz. the Quarters, Nails, and Quarters of 
J. Of Long Nails) and their reſpective Deciinals : 80 
Meaſures, 25 is the Decimal of one Quarter of a Yard, 
.125 Gf two Nails, and .046875 of three Quar- 

ters of a Nail. 


XII. The Eighth (intituled Reduction of Inches, &c. to Deci. 
mals of a 'occr) preſents you with the Fractions (viz. the In- 
ches, Quarters, and Half. quarters of an Inch) of a Foot, toge- 
ther, with their correſpondent Decimals: S0. 4166666 is the 
Decimal of 5 Inches, .c625 of } of an Inch, and 9104165 
of 4, or half a Quarter of an Inch. 


XIII. The Ninth Tablet (iatituled Dozens) 

8. Of Things yields you the Fractions (viz. the Dozens and 

eccounted by Particulars) of a Groſs, as alſo their reſpectiye 

the Dozen. Decimals: S0. 25 is the Decimal of 3 Dozen, 
and .048611 of 7 Particulars, 


XIV. The Tenth and laſt Tablet (intituled Time) gives you 

Of Tim the FraQtions (viz. the Hours and Minutes) of 
9% a Day: So .625 is the Decimal of 15 Hours, 
.0375 of 54 Minutes, and .o006944 of one Minute, 


XV. When a ſingle rd 4 any of the premiſed Tablets 

is propoſed to reduced to a Decimal, find it 

Lam, Ja.. far in the firſt Column of the Tabler to which u 
the Redo Biom belongs; this done, juſt againſt that Fraction 
of fin % ſo found, you'll bave the Decimal required. So 

- 5 : 7 * * r taking eo firſt om 

ed Tablet, I find 13 s, in the firſt Column © 
the Tablet of Money, and juft againſt che ſame 
135. Lobſerve, 65, before which having prefixed a Point, and 
by that means fignified it for a Decimal, (according ro the 
third Rule of the twenty ſecond Chapter of this Book ; ) I con- 
clude the ſame .65 fo ordered, to be the correſpondent Deci- 
mal 


Fratticns to 
Deci mali. 


- ©... 


Ke 
4 
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mal of 13s. the FraQtion propounded. In like manner, 219166 
is the Decimal of 11 Grains in the Tablet of Troy-weight ; and 
0357 142 the Decimal of 4 J. in the Table of Avoirdupois great 
Weight, &c. 

XVI. When two or more Fractions are propound:d, and it 
is requir'd to find a Decimal equivalent to the Sum of them, 
find the Decimal of each of the FraQtions given according to 
the laſt Rule; then adding together the Decimals fo found, 
that entire Sum is che Decimal fought : So 135. 5 d. being 
reduced to a Decimal, .670833 ; for the Decimal ot 13 s. is 
65, and the Decimal of 5 d. .020833 ; which being added to- 
gerher (by the ſecond Rule of the Twenty fourch Chapter 
of this Book) amount to 670833, viz. the Decimal which re- 
preſents 135. 54. theFration propoled : In like manner the 
Decimal of 9 Penny-weight and 13 Grains, is. 0477083 3, and 
the Decimal of 3 C. 19 lb, 7:3. is. 67354, Gs. 


135. 65 
54. 020833 
. 67833 
9 P.. 45 
027083 
4770833 
10. 5 
19 1b. 169642 
7 cunc. co 2906 
673542 


And here as you ſee meer Fractions reduced, ſo likewiſe 
may the Fractions of mixt Numbers be reduced to Decima!s ; 
for Example, Theſe Numbers 97 /b. 7_ Ounces, 13 ; Drams, 
Item 67 Gallons 5 3 Pints. Item 28 Quarters, o Buſhels, and 
21 Pecks,. after Reduticn are 97.4891, 67.187, and 28 


.c781, 
97-4375 67 625 28.0625 
0607 0937 0156 
= — 67 7187 28.0781 
97 4891 


8 2 Again, 
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Again, 221 Yards, 34 Nails; Item 36 Groſs, 3 Dozen and 


giv 
5 Particulars, being reduced, are 22.7031, 36.2847- Nu 
pre! 
22.5 
.1875 36-25 
1356 0347 
22.7031 36 2847 
WI. When a Decimal is propoſed, to know what Fraction 
Of Decs it repreſents, ſearch the ſame Decimal in the 
5 abs ts Bn le ſecond Column of the Tablet, to which it be- 
F,aftions 8% longs; where if you find it expreſsly, the Num. if 
| Y ber juft againſt it in the firft Column is the Ave 
Fraction you look for: S0. 65 {repreſenting the Fraction of a 58 


Pound Sterling.) being given, I find it in the ſecond Column 94 
of the Tablet of Ming, and over. againſt it in the firſt Column 

] find 139. which is the Fraction repreſented by .65, the De- 

cimal propounded, In like manner, 3.025, (repreſenting 

3 Ounces and 025 of an Ounce Toy) being given, the Num- 

ber repreſented by it, is 3 Ounces, o p. w. 12 Grains. 


XIII. When in the ſecond Column of the Tablet to 
which you are directed, you cannot preciſely find the Decimal 
prepos'd, ſearch that which being leſs, comes neareſt to it, 
and take the Number that anſwers it in the firſt Column, for 
the greateſt Fraction of the Number required: Then deduct— 
ing the Lecimal ſo found, out of the Decimal given, find 
lixcwiſ: the Remainder as another Decimal, and take irs cor- 
reſpondent Number for the next Fraction of the Number 
required; end ſo proceed in that Order, till you have diſco. 
vered the entire Number repreſented by the Decimal pro- 
pounded. 


Example, 6739 being given, I demand the Fradtion of a 
Pound Heling repreſented by it: The Decimal in the Tablet of 
Money, which being leſs, comes neareſt to. 6739 is. 65, whoſe 
correſpondent Number in that Tablet is 13, which are the 
Shillings of the Number required; then ſubtracting (by the 
firſt Rule of the 25th Chapter of this Book) :65 our of .6739 
the Remainder is .0239, and the neareſt Decima! in the ſame 
Tablet r0-.0239, 15 .0208, whoſe correſpondent Number is 
5, Which are the Pence of the Number required. Laſt of all, 
dedugieg ,0208 out of ,0239, the Remainder is .0031, which ge 

gives 
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gives you in the firft Column 3, being the Farthings of the 
Number required: So that I conclude the entire Fraction re- 
preſenced by the Decimal 6739, is 13. 5 d. 3 f. 


6739 l. Sterling. 
Subtraft 1335. 65 


22 — 


2239 
Subtract 5 d. 0205 
3 f 0031 


In like manner, 7.359 C. being reduced by the Tablet of 
Avoirdupors great Werght, is 3: C. 121, 4 Oances: and 94 
58 Ib. reduced by the Tablet of Avoirdupors little Weight, 18 
94 (b. 9 Ounces, and 6 Drams. 


Lids 7 359 3 
Suvtratt 1 quarter. —— 5 


. 25 
noo” 
Subtract 12 6. —kꝛL5 — 107 
ö — 
463 XX— — 002 
9458/5 
| Subtraft 9 0fm——_————;c 


6 Drachm . — 02 


— 


HAP. XXIV. 
Addition of Decimal Fradions. 0 


T O ſuch as well underſtand the Notation of Decimal 

Factions, all the Varieties of their Namerat ion, to wit, 
4dition, Subtraction, &c. will be as eaſy as the Operations 
dy whole Numbers; therefore he that would be a good Pro- 
cient in Decimal Arithmetick, muſt thoroughly underſtand the 
22d and 23d Chapters aforegoing. 


{. When divers Decimal Fractions are given to be added 
gether, they muſt firſt of all de orderly placed one whe 
| another 


| 
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another according to the Doctrine of their Notation. So it 
theſe Decimal Frafions, to wit, . 123, 39, and .7 were given 
to be added, they muſt be written thus; 


+225. F) 
39 a 
7 at 
RN th 


or if yon will have the fame Number of Places to be in al 
the Decimals given, without altering their Values, they may in 
be writ thus, | 
125 
390 
.7 00 
Not thus, 
-125 
39 
7 


For the Figures or Cyphers, whichrare of like Degrees cr 
Places, muſt be ſubſcribed directly one under another, diz 
Tenth Parts or Primes muft be ſet down exactly under Tenthi; 
alſo Hundredth Parts or Secconds are to de placed under Hun 
dredth Parts: As you ſee in the firſt Example, where 3 or thre: 
tenth Parts in the ſecond Decimal, ſtands directly under 1 or one 
tenth Part in the firſt Decimal ; likewiſe 7 or ſeven Tenths in 
the third Decimal, ſtands directly under the tenths in the fat 
mer, and ſo of the reſt. 

In like manner, when mixt Numbers, which conſiſt of In 
tegers and Decimal Parts, are given to be added, due Reſpt* 
muſt be had to their Subſcription one under another: So if 
theſe mixt Numbers, to wit, 31.056, 7.07, and 1.9 were i 
ven to be added, they are to be writ down thus, 


32.056 , 
7.07 H 
1.9 | Num! 


III. Having placed the Decimals, and drawn a Line u- ihe 5 
derneath in manner aforeſaid, add them together, beginning cced a 
with the outermoſt Rank towards the Right-band (as ba Num! 
been taught in Addition of whole Numbers of one Denomi So ir 
nation in the Third Chapter: ) So if the Decimals in the fit m 
Example of the Second Rule of this Shapter were given * 1752 

A j 
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added, I firft ſubſcribe 5, which is all that ſtands in the firſt 
Rank towards the Right- hand; then procceed- 

n W ing co the ſecond Rank, I ſay 9 and 2 make 123 

11; Wherefore I fer down 1, which is the 39 
exceſs of 11 above 10; and for the 10 I car- 7 

;y1in mind to the next Rank, ſaying 1 ianßxV—L⁴èm— 
mind added to 7 makes 8, which added to 3 1.215 

and 1 make 12, wherefore I write 2, which 1s 

the excels of 12 above 10, under the Line, reſerving 1 in 
mind for the 10; then I prefix a Point before 2, which ſtands 
in the firſt Place of Decimals; and en the Lefr.hand of the 
point, to wit, in the Place of Units, or fiſt Pla e of In- 
regers, I write 1 (being the 1 in Mind;) which dove, I 
| find that the Sum of the Decimals given 15, 1. 215, chat is, 
one Integer (Whether i: be a Perch, Yard, Foot, Cc.) and 
12's Parts of an Integer, as you ſee in the Example, In likg 
manner, theſe mixt Numbers 32.056, 9.07, and 

1.3 being given to be added, their Sum will be 32.056 
found to be 41.026, that is 41 Integers, and 7.07 


Parts of an Integer, as you ſee in the 1.9 
or W Margin; more Examples for the Learner's j?⸗xkß a 
i erciſe are rheſe : | 4 1.026 
15 
un- 65 242 7 303. 75 
ee i 025 0 . 35 © . 32 
one We = | hy 5 . 26 © „ 02 
6 1 —ʒ— — —— — —— 
for 763 30 . 31 504 . 19 
In a 
ot 
0 if ; C H A P. XXV. — 
1 25 | | 
Sultraction of Decimal Frafions 
H Aving firſt ſer down the greater of the 1% Num- 
bers given (whether it be a whole Number, Mixc 
Number, or Decimal) and the leſſor under 9 
be greater, according to the Directions in : 37 
u ne Second Rule of the 24th Chapter; pro- 754 
0108 cee d as 3 ou are taught in Subtraction of u hole 
| 1 Numbers, (by the Rules of the 4th Chaprer :) 03.3 
om 


of this Decimal FraQion .784 were given to be ſubrrated 
0 from this Decimal . 83), the Remainder will be .053, that is, 
o ies Parts of an Integer; in like manner if this mixt Num- 
del ber 


Po 
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ber 78.919 were given to be ſubtrafted from 


2 295.094, the Remainder will be 216182. la 
*. 919 each of which Examples you may oblerve that 
216 35 10 is borrowed as often as need requires, ac. 


cording to the Rules of Subtraction of whole 
Numbers of one Denomination: Note alſo, when the Deci. 
mals in both the Numbers given do not conſiſt of the ſame 
Number of Places, that Decimal which is defeQive in 
Places towards the Rigbt-hand, ſhould have the void Places 
filled up with Cyphers, or at leaſt Cyphers muſt be (up. 
poſed to be annexed : So if this Decimal .04338 be given t9 
3 be ſubtracted from this .65, the Remainder 
21170 will be found to be 60662, and the Work 
4335 . will ftand as in the Margin; where you ſee 
bogg2 Fhethree void Places are ſupplied with Cyphers 
: and then the Operation is as in whole Num: 
bers, by borrowing 10 as often as the loweſt Figure cannot be 
ſubtracted from the upper. More Examples of SubtraRicn 
of Decimals are theſe following: 


24.04338 37.000 394 
65 o. 104 35 
23.3938 36 896 044 


CHAP. AI. 
Multiplicatiou of Decimal Fractious. 


IW HEN two Numbers are given to be multiplied, and 
are both mixt Numbers, or both Decimal Fractions, 
or one of them a whole Number, and the other a Decimi! 

or mixt Number, (which are all the Caſes that can happen) 
there is no Neceſſity of writing them preciſely one under the 
other, as in Addition and Subtraction; for the product or Num- 3: 
ber ſought in Alultiplicat ion depends not upon any regular pla. | 
Cing of the rwo Numbers given: So if this mixt Number 55.3 (th 
were given to be added to this mixt Numbet MW 35 

1.39526 1.30526, they ought to be ſer down one under 86 


56.3 the other, as you ſee (according to the Second - 
. Rule of the 24th Chapter; ) but if they are to = 
be muliiplicd one by the other, they may be writ thus: Pla 


1.30526 duc 


e 


N 


duced by the 1 the Right- 
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II. In any of theſe Caſes which may happen in Multiplica- 
tion of Decimals, multiply the Numbers given as if they were 
whole Numbers; then cut off always from the Product by a 
Point, Comma, or Line, fo many places towards the Right- 
hand, as there are places of decimal parts in both the Num- 
bers given to be multzplied ; that done, the Figure or Fi- 
gures, if any happen to be, on the Lefchand of the ſaid 
Point or Line of Separation, declare the Integer or Integers in 
the Product, and thoſe on the Right-band of the Point are 


decimal parts of an Intezer : So it this mixt Number 1.30526 - 


be given to be multiplied by this mixt Number 56 3 (that is, 
55 Integers and ;+ of an Integer) the Product will be found 
13485138, that is, 73 Integers, and 22858 parts ct an 
lnteger; for having choſe that to be tbe Multip licator, 
which will cauſe leaſt Work, and ſubſcribed it under the 
Multiplicznd (to wit, 56.3 under the 1.30526) I proceed ac- 
eording to the Rules of Multiplication ot whole Numbers, viz 
Having drawn a Line under the Numbers given, I multi 
ply all the Multiplicand, to wir, 1.30526, as if it were a 
whole Number, by 3 the firſt multiplying Fi- 

gure, and ſubſcribe the Product thereof which I. 39526 


is 391578 under the Line, and proceed- 56.3 
ing in like manner with the cther multiplying ————— 
Figures 6 and 5, at laft I find the Total of the 391578 


particular ProduQs to be 73,486138 ; and be- 783156 


| cauſe there are fix places or decimal Parts in 632630 


both the Numbers given (to wit,5 places of deci- — 


mal parts in tbe Multiplicand, nd i place in the 731486138 
+ Multiplicator) J cut off 6 places to the Right- 

hand from the Total before produced, fo will it ſtand thus 
| 731485138 : Wherefore I conclude, That the true Product is 


73 4853433 or 73. 436138, that is, 73 Integers and almoſt 


| + of an Integer. 


In like manner, if this mixt Number 246.25 246.25 
(that is 246 12 were given tobe multiplied by 35 
35 Integers, the true Product will be fung 
8618.75. that is 8618 Iategers and ;:< parts 123125 
of an Integer, as you ſee by the Operation in 73875 


the Margin, where you may obſerve that two — 


Places are cut off from the total Number pro- 8618173 


3 


— 
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hand, becauſe there are two places of Decimals in the Multi- 
plicand (the Multiplicator conſiſting of Integers only 3) but 
if there had been decimal Parts alſo in the Multiplicator, ſo 
many more places ſhould have been cut off, as was ſhewed in 
the firſt Example, 447 i 

Again, If theſe two Decimals . 87 and 9 (to wit, 2 and 
-2 ) were given to be multiplied one by the other, the true 
Product will be found to be, 383, that is 3 
87 parts of an Iateger, as you ſee in the Example; 
9 where you may obſerve that the Product is 2 
— — Fraction only ; for after 3 places (being the 
783 Number of places of Decimals in both the 
Numbers given to be multiplied) are cut off to 

the Right- hand, there remains no Integer on the Left- hand. 


8 


— 


III. When the Multiplication is finiſh'd, if there ariſe not 
ſo many places in all as ought to be cut off by the ſecond 
Rule of this Chapter, (wbich may often bappen when the 
Product is a Fraction;) in ſuch Caſe, as many places as are 
wanting, ſo many Cyphers muſt be perfixed to the Produc 
on the Left hand thereof, and then a Point mult be perfixt to 
fign the Product ſo encteaſed for a Decimal : So theſe Deci- 

mals .0375 and .og being given to be multi- 

0375 plied one by the other, 1 multiply 375 by 5, and 

05 there ariſes 1875: Now according to the fe. 

—— cond Rule of this Chapter, I ſhould cut off 6 


001875 places to the Right- band, and here are but ꝗ ia 
— — all; wherefore I prefix two Cyphers, to wir, 
i 5 .525 as many as there arè places wanting, and then 
.co25 perkxing a Toinr, rhe true Prcduct will be 


> — o 875, Or ;;52535, In like manner if this 


3350 mixt Number 5.525 be multiplied by this De- 
11050 cimal. oo 26, the true Produc will be found 10 
| —— be 143650 (or $;3$35L3)as you may ſte by the 
0143650 Operation in the Margin, where one Cypher 

is prehxed to the Numbers arſing from the to- 
tal Multiplication to diſcover the true product. 


VI. Decimal parts of an Integer may be reduced to the 
known or accuſtomed parts of ſuch Inte- 

To reduce Decimals ger by Multiplication only; for if the de- 
to the H 00 parts cimal Fraction given be multiplied by that 
of the 1r.zeger, Number which declares how many known 
paris are equal ro the Integer, the 14 
us 


— 
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duct gives the Number of known Parts required: So this De- 
cimal Fraction of a Pound Sterling to wit, .8687 J. being pro- 
poſed, I multiply it firſt by 20 (the Number 


of Sbillings contained in a Pound) and the 8687 J. 
product gives 17 Shillings and . 3740 Parts 20 

of a Shilling; which Decimal 3 740 being — 
multiplied by 12 (the Number ot Pence in S$Shzll. 173745 
a Shilliog,) produces 4 Pence, and ,q4880 12 
parts of a Penny; Laſtly, multiplying. 4800 wc 
by 4 (the Number of Farthings which make 7489 
a Penny) the Product gives one Farthing, 3740 


and .9520 Pars of a Farthing, which areæĩÄ3]˙! ⁵“ 
very near in Value to another Farthing; ſo it Pence 404880 
appears that. 8687 Paris of a Pound Sterling 4 
are 175. 4d. 2 J. very near. After the {ame 
manner, a Decimal Fraction of any Integer Farth, 1.9520 
whatſoever may be reduced into the known 
or accuſtomed Parts of ſuch Integer. 

A briefer Way to value any Decimal Part of a Pound of 
Engliſh Money, without Loſs of a Fartbing, 
may be this, viz. the Figure (if any happen) A brief Way to 
in the firft Place of the Decimal being find the Value of 
doubled, gives Shillings: Alſo if there be anyDecimal Fa- 
5, or a Figure greater than 5 in the ſecond Sion of a Pound . 
Place, one Shilling more is to be added ro of Engliſh Money. 
the former; Laſtly, when 5 is taken from | 
the Figure in the ſecond Place, if every Unit in the Re— 
| mainder be accounted as Ten, and the Figure in the third 
place as Units, thele Tens and Units taken as one Number, 
and leſſened by 1, give the Number of Fartkings, which 
with the Shillings bee found declare the Value of the Deci- 
mal proponnded ; likewiſe if the Figure in the ſecond place 
(when any happens) be leſs than 5; every Unit in ſuch Fi- 
dure is to be accounied Ten as before: So in the Decimal be- 
fore- mentioned, to wit, .8687 J. the Figure 8 in the fiſt place 
being doubled, gives 16 Shillings ; alſo becauſe 5 is contained 
in 6 which ſtands iu the ſecond Place, one Shilling more is to 
be added to the aforeſaid 16 Shiilings, which will now be made 
17 . that done, the Remainder of the (aid 6 after 5 is ſub. 
| trated, to wit, 1 being eſteemed as 10 and added ro 8, (which 
| ſtands in the third place, and to be eſlcemed as Uaiu,) gives 
18, from which abating 3, the Remainder is 17 Farthings or 
4 4 Pence and a Farthing; ſo that the Value of the third Decimal 
8687 J. is found as belts to be 17 Shillings 4 Pence 1 Farthing. 
1 2 | After 


140 Multiplication f Book 1. 


After the ſame manner this Decimal of a Pound of Engliſb 
Money, to wir, .319 l. will be reduced to 6 Shillings and 18 
Farchings, or 6 Shilling 4 Pence 2 Farthings, which wants 
leſs than a Farthing of the exact Value of the Decimal ,z1g | 

V. Having cxplain'd all the Caſes ia Multiplication of Deci. 

mals, I thall here give the Learner a Taſte 
See the Queſiions of their excellent Uſe by ſome familiar 
From 49 to 73 in Queſtions, whereby it will be evident, that 
the 1cth Chapter of what is often performed by many tedious 
the Appendix. Multiplications and Dieiſtons in the vulgar 
Way, is effected for the moſt part by oue 

or two Multiplications in Decimall. 

T he firſt Example may be this: Suppoſe there is a certain 
Piece of Wainſcot, in formof a Refangled Parallelogram, 
commonly called a long Square, whoſe Breadth is 3 Yards, } of 
a Yard, 1 Nail, and 3 of an Nail, and the Length 6 Yards, 
and ; of a Yard, the Queſtion is to know how many ſquare 
Yards are contained in tbat Piece of Wainſcor ; here, becauſe 
it is defired that the ſuperficial Content may be given inYards, 
the parts of a Yard as well in the Breadth as in the Length of 
the Wainſcor, which are before expreſſed by the accuſtomed 
parts of Quarters, Nails, Sc. muſt be reduced ro Decimal paris 
of a Yard, which are as eaſie to be found by a Yard ſubdivid. 
ed decimally, as the common parts of Quarters and Nai's are 
found by a Yard vulgarly ſubdivided ; but for want of a Yerd 
ſubdivided decimally, this Reduction may be performed by 
the ſerenth Tablet of the preceeding Table of Reduction, viz 
looking into the ſaid Tablet, right againſt 
3 of a Yard, I find this Dectmal — 73 

Alſo the Decimal Correſpondent ro 1 


Nail i. 3 os 25 
And the Decimal of + of a Nail is — 15615 
I be Sum of theſe three Decimals i.— 7 5 1 
828125 
Therefore the Bre adth of he Wainſcot 3 — 
in Vards and Decimal parts i- 3.828123 


wherefore the length of the Wainlcor is 


Again, the Decimal of half a Yard is 5 0 1 
5 
The length and breadth being multi 
plied one by the other, produce the 8 24.8828 125 


perficial Content therefore the Number 
cf ſquare Yards required 1So—_——— 


—— — i 


I con 
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I conclude then that 24 ſquare Yards, and ſomewhat more 
rare contained in that piece of Wainſcot; and it is evident by 
the fiilt place of the Decimal, that what is above 24 Yards is 
more than , but leſs than , of a ſquare Yard; or more 
ſtrictly it is more than 5, bur leſs than ,££ of a ſquare Yard : 
But by taking all the places in the Decimal, you have the exact 
Anſwer to this Queſtiion, becauſe the common parts of Quar- 
ters, Nails, and Quarters of Nails, may be always exactly 
reduced to Decimals, but that ſeldom happens in other 
Things; nevertheleſs, tho by Decimal Operations you cannot 
always hit the Mark, yet you may come as near it as is poſſible 
to be imagined, and that with much | | 

more Eaſe than by Vulgar Compu- y. q. n. 4. n. 
| rations ia Queſtions of this Nature; 3—3—1—1 

as will appear by comparing the pre- 4 

| ceeding Operation with the common — 

way of work ing here in your View, viz, 15 

| the 3 Yards, 3 Quarters of a Yard, 1 4 

Nail, and * of a Nail, (which expreſs ——- 

| the Preadth before-mentioned, ) muſt 61 

all be reduced to Quarters of Nails 4 

by the fixth Rule of the Seventh —— 

Chapter; ſo there will be found 245 245 quarte's of Nails 
Quarters of Nails, as you ſee by the — 


Operation. : 
Again, the 6 Yards and half which expreſs the Length afore- 


ud, muſt likewiſe be reduced to Quarters of Nails by the 
| aforeſaid Rule; ſo there will be found 416 Quarters of Nails 


of a Yard, as you ſee by the Operation. 8 


y, 7. 


6—2 


4 


26 
4 


104 
4 


— — 


416 quarters of Nails. 


Then multiply ag the Breadth and Lengih one by the other, 
t wit, 245 by 416, the Product will give 101920 for the 
og ſuperficial 


142 Multiplication of Book I. 


ſuperficial Content of the Piece of Wainſcot in ſquare Quarter, 
of Nails of a Tard; now theſe ſquare Quarters of Nails of ; 
Yard mutt be reduced to ſquare Yards, and the readieft way 
to perform that, is to find firſt of all how many Quarters of 
Nails of a Yard are contained in one Yard in length, viz. ſince 
there are 16 Nails in a Yard, there are conſequently 4 time; 
16 Quarters of Nails, to wit, 64 Quarters of Nails in a Yar 
in leogth; therefore 64 multiplied by 64 produces 4096 ſquare 
Quarters of Nails in a Yard ſquare: Laſtly, I ſay by the Rule 
of Three, if 4096 ſquare Quarters of Nails of a Yard, give! 
Yard ſquare, How many Yards ſquare will 101620 ſquare 
Quarters of Nails give? So will the Anſwer be found 2415“ 
Yards, which is the ſame with 24.8328125, before found by 
the decimal Operation; (for 4££5 is equal ro the Decimal 
88 28123, as will appear by reducing them to a common De. 
nominator by the fourteenth Rule of the ſeventeenth Chapter. 
Now I leave it to the Reader to judge, which of theſe two 
Ways is the more expeditious, and fo let him take which be 
likes beſt. 

Example, 2. There is a ſquared Piece of Timber terminated 
at both ends by equal long Squares; viz. the Breadth of the 

Piece of Timber is « Foot, 5 Inches, 3 Quarters of an Inch, and 
1 balf quarter of an Inch; the Depth or Thickneſs is 4 Foot; 
Inches, 1 quarter of an ſach, and + or half a quarter of an Inch; 
and the length of the Piece is ii foot, 10 Inches, and 3 Quarters; 
the R1e/tion is how many ſolid or cubical Feet are contain d in 
that Piece of Timber? The Anſwer may be found by decimal 
A1ultiplication in manner following, viz. Foraſmuch as it is de. 
fired that the ſolid Content may be given in Feet, the Parts of 
4 Foot as well in the Breadth, as Depth, and Length, which ate 
before expreſs'd by the accuſtomed parts of Inches, Quarters, 
and half Quarters, muſt be reduced to the decimal parts of 
a Foot, which are as eaſy to be found by a Foot ſubdivided 
decimally, as the other common Parts by a Foot vulgarly ſub- 
divided; but for want of a Foot ſubdivided decimally, this 
Reduction may be performed by the eighth Tablet of the pre. 
ceeding Table of Reduction, viz. 
The Decimal Correſpondent to 5 Inches is— —.4166 
The Decimal of + of an Inch is — $0625 
The Decimal of half a Quarter of an Inch i 0104 


The Sum of thele 3 Deciwals i .——.4895 
Therefore the Breadth of che piece of Timber i 1175 
| | | x | n 


— 
— 2 
Rr 
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la like manner the common Parts of Inches, &c. in the 
Depth or Thickneſs of the Piece of Timber, will be reduced 
by the ſaid Tabler, ro theſe Decimals, viz. 
The decimal Correſpondent to 3 Inches is — 
The decimal of + of an Inch is ao — 
The decimal of half a quarter of an Inch i&——-——.0, 


The Sum of theſe 3 decimals i —. 


+28 


The Depth then, or Thickneſs i« bod 11 
Again, the accuſtomed Parts of Inches, c. in the length of 
the Piece of Timber will be reduced to theſe Decimals, viz. 


Tue decimal of 10 Inches — 833 
; The decimal of + of an Inch is——— — 062 
: The Sum of theſe 2 decimals is — — 89g 
ö Tbere fore the Length of the Piece is 11.895 


Now if the Breadth, Depth, and Length be multiplied con- 
tioualy, the laft ProduQ is the ſolid Content required, viz. 


488 multiplied by 1,28 produces 1.99464, which multi- 

e plied by 11.895 gives 22.63, Sc. I concinde therefore that 22 

4 W'olid Feet, half a Foot, and ſome what more than half a quar- 
ter of a Foot are contained in that Piece of Timber, 

1; b | 

1 | Example 3. How many Equinodtial Degrees are correſpon- 


in dent to 156 Days, 21 Hours, and 40 Minutes? The Anſwer is 
bund by multiply ing the Time given by 360 ; for as 1 Day is 
le. u 360 Degrees, fo 136 Days, 21 Hours, and 40 Minutes, to 
of Wibe Equinoctial Degrees 8 But firſt the 21 Hours and 
ate No Minutes mult be reduced to decimal Parts of a Day by the 
rs, Leath. Tablet; thus, | 


of . w_ , 

ed MW The decimal of 21 hours i885 
b. The decimal of 40 minutes i !ͤĩÿ⸗ũ7;n½y/ 02777 
1 | 

re. The Sum of theſe 2 decimals i ͤͥꝛ:ẽũ—] . 90275 


Therefore the Time propoſed i- 136.9075 
66 Which being multiplied by 360, produces 49284, 99, &c. 


525 I 

104 I, | conclude therefore, that 49284.99, or very near 49283 
TP ſuinoctial Degrees are Correſpondent re 136 Days, 21 Hours, 
8% N 49 Minyres, which was required by the Queſtion. 


CHAP: 


— 


= to be divided by this Decimal . og, you are to d- 
erer 
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_ CHAP. XXVII. 
Diviſion of Decimal Fradjons. 


4 | N any of the Caſes which may happen in Diviſion, jt 
= the Dividend be greater than the Diviſor, the Quotient 
will be either a whole Number, or elſe a mixt Number - 
Bur when the Dividend is leſs than the Divifor, the Quotient 
muſt neceſſarily be a Fraction ; for a leſſer Number is con. 
tained in a greater once at the leaſt, bur a greater is nut con. 
tained once in a lefler, 

II. Sometimes the Dividend, whether it be a whole Num: 
ber, mixt Number, or decimal Fraction, is to be prepar'd by 
annexing a competent Number of Cyphers thereto, to make 
room for the Diviſor: So if 32.5 were given to be divided by | 
17,3 25. the Dividend 32.5 muſt be encreaſed with Cyptcr; | 
ac pleaſure after this manner 32.5000, &c. Likewiſe it i were W 
given to be divided by 360, the Divifion cannot be made til 
the Dividend 1 be encreaſed with Cyphers, which being an- 
nexed, the Dividend will ſtand thus 1.000090, Oc. Here note, 
that the Cyphers annexed in manner aforeſaid, ſupply Places 
of decimal Parts, and will be uſeful in diſcovering the Quz 
lity of the Quotient according to the fourth Rule of chis Chap- 
ter. 

III. After the Dividend is prepared by annexing Cypher, 
when occaſion requires, (as in the laſt Rule, ) all the Places 
thereof muſt be eſteemed as one whole Number, (to wit, cor- 
ſiſting of Units or Integers:) and fo is the Diviſor to be 
eſteemed, whether it be a decimal Fraction or mixt Number; 
for in all Caſes the Diviſion muſt be performed in every Rc- 
ſpect according to the Rules of Diviſion of whole Numbers in 
the fixth Chapter. So if this mixt Number 326.25 were 
given to be divided by this mixt Number 12.3, you muſt di- 
vide in the ſame manner, as when you Civide 32625 Inte. 
gers by 123 Integers. Alſo. if this Decimal .8356 were 


ide in the ſame manner, as when you divide 8356 Intege!s 
by 5 Integers; and after the Quotient is found, the Degree, 0! 
Place of the firſt Figure which ariſes in the Quotient, is to be 
enquired after, viʒ. vou muſt know how far ſuch Figure is diſtant 
from the Place of Units, to the end, that the Point or Line 
Which is uſed to ſeparate between the place of Units (or firtt 
Place of Integers) and the firſt place of Decimals, may be Guly 
ſix d: This is tbe only Knot in decimal Diviſion, and may be 
reſolved by the following Rule, viz, 1 
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IV. In any of the Caſes which may hap- 
pen in Diviſion of Decimals, the fiſt Fi- A general Rule to 
gure which ariſes in the Quotient, will be diſcover the quali- 
always of the lame Place or Degree with ty of the Qu tient 
that Figuſe or Cypher of the Dividend, in a!l Caſes of Di- 
which at the firſt Queſtion ſtands over, or viſion by decimal 
at leaſt belongs to the Place of Units in the F Adieu. 
Diviſor. To iltinfttrate this Rule, 1 hall 
give Examples in all the principal Caſes, and firſt let a mixt 
Number be given to be divided by a mixt Number, viz. Ler 
it be required to divide 172.5 by 3.746. here (according to 
the Second Rule of this Chapter) the Dividend muſt be en- 
crealed with Cyphers at pleaſure, ſo will ir ſtand thus 
172. 500000, ©c. then Diviſiou being made according to the 
Rules of Diviſion of whole Numbers ia Chapter 6, the Quo- 
tient ariſing will be 460 19, Se. 


3.746) 172. 000004609, Oc: 


Now it remains to ſeparate the Integers in this Quotient from 
the decimal Parts; to perform which, 1 ſubſcribe the Divitor 
3.745, orderly under the fuſt Dividual 172.50 (being 


3.746) 172. 500000 (46.049, Go. 


3.746 


that part of the Dividend, whereof the firſt Queſtiop muſt be 
a:ked}) or atleaſt I imigive the Divilor to be lo ſubſcribed, and 
ſo I find that the Figure 3 which ftands in the place of Units 
in the Diviſor will be placed under q, which 15 the Place of 
Tens, (or lecond Place of Integers) in the Dividend ; therefore 
by the fourth Rule before given, i conclude that the firſt 
Figure ariling in the Quotient muſt lib eite ftand in the place 
of Tens (or ſecond Place of Integers) and conſequently the 


next Place on the Righe-band mutt be the Place of Units; fo 


it is evident that the ſeparaitng Point or Line mutt be placed 

between the Figure 6 and om the Quotient; that done, the 

rae Quotient is found to be 45.049, Oc. to wit, 46 lategers 

and 522 paris of an luteger, and tomewhar more; for 45 
A F ® 


- £2 is leſs than the true Quotient; but 46 7 55+ is greater than 


it ; and therefore, tho', after the afurclaia Diviſion of 
172.500000 by 3.746 is ended, there will be a Remainder, 
to wit, 446, Which ſeems to be greater, yet here it is leſs in 

U Value 


g 


2 
"oe 
_w 
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Value than g=, part of an Unit or Integer; and if to that 


Remainder you annex another Cypher and continue the Dj. 


viſion, you will proceed nearer the Truth, and not miſs 2 
part of an Unit of the true Quotient, and in that Order you may 
proceed infinitely near, when you cannnot obtain the Quotient 
exactly by Diviſion of Decimals. 
Example 2. Suppoſe this mixt Number 2.34 be given to 
be divided by this mixt Number 52.125 (where you may ob- 
ſerve that the Dividend is leſs than the Diviſor ;) firſt (as before) 
annex Cyphers at pleaſure to the Dividend, to make room for 
the Diviſor, then the Divifion being proſecured as in whole 
Numbers, at length theſe Figures will ariſe in the Quotient, 
to wit, | a 
52 .125) 23400000 (.0448, Ge. 


32.125 


448 ; and to the end the Degree or Quality of the firſt 
Figure 4 may be diſcovered, 1 ſubſcribe the Diviſor 52 .125 
under the Dividual 2 .34000 (for ſo far the irft Queſtion did 
extend in the Diviſion;) and thereby I find that the Figure :, 
which ſtands in the Place of Units in the Diviſor, will be ſeat. 
ed under 4, which is in the ſecond place of Decimals; I con. 
clude therefore that the firſt Figure ariſing iu the Quotient muſt 
alſo ſtand in the ſecond Place of Decimals,and conſequently the 
firſtplace of Decimals (which is next on the Lefr-hand to the ſe- 
cone) muſt be ſupplied with a Cypher; ſo that if a Cypher be 
perfixed cn the Lefr-hand of 4, and then a Point placed be- 
fore that Cypher, the Quotient will at length be diſcovered to 


be. 448, Oc. or 3 and ſomewhat more, that is to ſay, 


111 15 leſs than than the true Quotient, but 1222 is greater 


than it; and if yon would proceed nearer the Truth, you may 
continue the Diviſion, as is directed in the firſt Example of 
this Rule. 

Examfle 3. Where a Whole Number is divided by a de- 
cimal Fration, viz. Suppoſe 82 Integers were given to be di- 
vided by this Deciinal 056; After Cyphers are annexed to 


the Dividend at Picafure, and the Diviſion proſecuted as in 


56) 82.00000 (146428, &e. 


whole N umbers ( to wit, 3200000 being divided by 56) the ſe Fi- 
gures 146428 will sriſe in the Quotient; now to the end the de- 


grce or ſeat of x, the firſt Figure in the Quotient, may be knowo, 


I ſubſcribe 


© = wa, Wa wma. 


— oO 2 #5 


or 
———_— 


—_ & oo es Bd £2. 


A £© 


MD» Hy 09 ww = 


n 


wt x 


nd OS ͤ OH. _ 
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I ſubſcribe the diviſor ,056 under the firſt dividual 82 ( for ſo 
far did the firft Queftion in the diviſion extend ;) and becauſe 
the diviſor is leſs than Unity, I ſupply the place of Units by a 
Cypher or o per fixed on the Lefc-hand of the Point of Separa- 


056) 0c$2.00000 (1464.28, Ge. 


0,055 


tion in the diviſor ; alſo I prefix Cyphers before (o wit, on 
the Lefr-hand of) the Iategers in the dividend, to reprefent a 
Succeſſion of Places of Integers (for the Order of Places in In- 
tegers is from the Right-hanq towards the Left ; ) then I find 
that the Cypher or © which repreſents the Place of Units in the 
diviſor, ſtands under that Cypher, which repreſents the fourth 
place of Integers in the dividend (as you ſee by the Example 
| conclude therefore that the firſt Figure ar iſing in the Quo- 
tient muſt alſo be ſeated in the fourth place of Integers, and 
conſequently the 4 firft Places in the Quotient will be Integers, 


and the reſt a Decimal : So that the true Quotient is 1464 Inte- 


gers. and 54+ parts of an Integer, and ſomewhat more, viz. 
1464.28 is lels than the true Quotient, but 1464.29 is greater 
than it. 

Example 4. Suppoſe this decimal .o125 be given to be divi- 
ded by this decimal .5 ; after divifion is finiſhed 
according to the Rules of divifion of whole 5). 0125 (25 
Numbers (to wit, after 125 is divided by 5) 
theſe Figures 25 will ariſe in the Quotient; now to diſcover 
the Degree or Seat of 2 the firſt Figure in the Quotient, I ſub- 
{cribe the diviſor 5 under the firſt dividual .o12, 
and having (as in the laſt Example) prefixed a 5) o125(.025 
Cypher on the Lefr-band of the point of S-para- a 
tion in the diviſor, to denote, or repreſent tbe 0.5 
place of Units, I fird that ſuch Cypher or Place 
of Unirs ftands under the Figure which is ſeated in the ſecond 
Place of decimals in the dividend, there fore I conclude by the 


Rule, that the firſt Figure which ariſes in the Quotient muſt 


alſo be in the ſecond Place of decimals, and therefore prefix. 
ing a Cypher to ſupply the firſt Place of decimals, and putting 
2 Point before that Cypher, the Quotient is at length diſcover'd 
to be ,025 or ive 


Example 3. Suppoſe this decimal .8564 be given to be di- 


vided by this. 008. firſt I annex Cyphers to the dividend at 


Pleaſure, then proſecuting the diviſion, as in whole Numbers, 
| 92 to 


— 


. 

»F 
8 
* 3 
5 
j 4 
4 
K. 
il 
Ki 
| 


— a 


f MLA * - — 
— — — r 225 — 8 


| ; 


| 


* 


* 
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to wit, dividing .856400 by 8, the 


-008) 856400 (107050 Quotient ariting is 107050 : Now tg 


diſcover the Degree or Placeof 1, the 

firſt Figvre in the Quotient, I ſabſcribe the diviſor .008 under the 
| firſt dividual .8, then I prefix a 

cog) 009.83640 (107.050 Cypher to ſet forth, or ſuppl/ the. 
6 place of Units in the diviſer; 

0.008 alſo I prefix Cyphers to repreſent 
Placesof Integersin the dividend; 

that done, I find that the Cypher or o which ſupplies the place 
of Units in the diviſor, ſtands under the Cypher which is (cat. 
ed in the third Place of Integers in the dividend : I conclude 
therefore by the Rule, that the firſt Figure arifing in the Quo. 
tient muſt be alſo in the third place of Integers,and conſequent. 
ly the three firſt places in the Quotient will be Integers, and the 


reſt a decimal; ſo that the true Quotient is 209,050 or 109 = 


Example 6. Let it be required to divide this decimal Fraction 
73952 by this. 32; firſt, dividing 73952 by 32, as if they 
were Whole Numbers, the Figures arifing in the Quotient wil 
be 2311. Now, to diſcover the Quality or Value of the ſaid 
Figures, I ſubſcribe rhe diviſor .32 under the firſt dividual 73, 

then preſixing a Cypher as well on the 


432) 0.73592 (2.311 Left-hand of the dividend, as of the 


diviſor ſo ſubſcribed (or imagined to 

0,32 be ſubſcribed) as aforeſaid, to revre- 

ſent the Place of Units in each of 

them, I find the Cypher cr o, which ſupplies the place of Units 

in the diviſor, to ſtand under the o, which repreſents the place 

of Units in the dividend ; wherefore I conclude by the pre- 

ceeding fourth Rule, that the firſt Figure ariſing in the Quo- 

tient will Rand in the place of Units, and conſequently the 

following places of the Quotient will be a decimal Fraction, o 
that the true Quotient is 2.311 or 1222 


The Reaſen of the fore- going fourth Rule will appear from the fol- 
lowing Conſideration:, 

I. If the Product of the Multiplication of two Numbers be 
divided by one of them, the Quotient is the ſame with the 
other Number; as, If 269 0525, the Product of 14.35, 
multiplied by 18.75, be divided by 14.35, the Quotient will 
give 18 75. 

II. If the Diviſor be multiplied by the firſt Figure in the 
Quotient, the Product is the firſt Number to be ſubtracted 
from the dividend (being the ſame with the laſt particular 


Product 


* 


in 
m th. 
Hat 
parti 
ee 


L.nd; 
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Product in the Multiplication of the two Numbers that pro- 
duced the Dividend;) and every particular Place of thar Pro- 
duct is of the ſame Degree with that Figure or Cypher of the 
Dividend, which ſtands over ſuch particular Place when the 
Subtraction is made; for a Figure of one Degree (or Place) 
| cannot be ſubtracted from a Figure of a different Degree: 
As in the laſt mentioned Example, the Work whereof is here 
in view, the Diviſor 14.35 being taken as in a whole Num- 
ber and multiplied by 1, the firſt Figure in the Quotient, pro- 
duces 1435, Which muſt be conceived to conſiſt of the ſame 
Degrees as are in 269.0 in the Dividend, from which the 
ſaid Product is to be ſubtracted, and therefore the ſaid pro- 
duct 1435 is really but 143.5, as you ma ſee by the Jaſt par- 
ncular product, in the Multiplication of the mixt Number 
| 1435 by 18.75. 


14 35 
18 75 


- | 7 | 175 

loo | 45 
1148 } © 
1435 


— ——— 
—— — 


14.35) 3 bk (19.75 
16315 -:.:- 


— 1338223 


125 56 
1141 80 
Io | 762 
10 | 045 


— 


7175 
7175 


— - — 


0 


III. And therefore to diſcover the Degree of the firſt Figure 
n the Quotient, is nothing elſe but to find out the Degree of 
mat Figure, which mulciplying the Figure or Cypher in any 
particular Place in the Diviſor, will produce the ſame De- 
zee as that Figure or Cypher in the Dividend is of, which 
Lands over, or at leafi belongs to ſuch particular Place of the 


Diviſor, 


1.50 Deviſion of 
Diviſor, at the firſt Queſtion ; becauſe the Degree produced 
mult be ſubtracted from the like Degree above it. 


IV. Now among many Rules that might be given to dil. 
cover the Degree ot the firſt Figure in the Quotient, and con- 
ſ.quently the Degrees of all the reſt, the preceeding Fourth 
Rule of this Chapter is ſufficient, namely, The firſt Figure 
which ariſcs in the Quotient, is always of the ſame Place or 
Degree with that Figure or Cypher in the Dividend, which 
at the firſt Queſtion ſtands over, or at leaft belongs to the 
Place of Units in the Diviſor: The Reaſon is, becauſe if a 
Figure ſtanding in the Units Place of the Divifor, be multi- 
plied by (or does multiply) a Figure of che ſame degree with 
that degree in the Dividend, which at the firſt Queſtion be. 
longs to the ſaid Uaits Place of the Diviſor, the firft Place in 
the ProduRt will be of that degree alſo, whether it be of la- 
regers or decimal Parts: And conſequently the reft of the 
Places in the ſaid Product ſhall be of the ſame degree with 
their corr:ſp3ndent Degrees (or Places) in the Dividend; a; 
they ought to be, to the end that due Subtraction may be made, 
(according to Obſetvation 2.) a 

So in the Example before given, the firſt Figure 1 in the 
Quotient, will be of the degree or place of Tens, becauſe if 
the Figure 4 ſtanding in the 8 of the Diviſor 1433, 
be multiplied by Ten, to wit, the Degree which the Figure 6 
in the Dividend is of, that belongs to the ſaid 4 at the firſt 
Queſtion, it will produce Four Tens, to be ſubtracted from the 
laid Six Tens: Ta like manner, if a Figure in the place of Units 
be multiplied by Units, the firſt place in the Product will be 
Units; if by tenth parts of an Unit, or Integer, the firſt place 
in the Product will be Tenths, &c. | 

Having explained all neceſſary Rules in Diviſion, concern- 
ing Decimal Fra tions, I ſhall give a Taſte of their excellent 
Ule by the Two following Queſtions, and then conclude this 
Chapter. 

Queſt, 1. A Merchant bought of Gold Plate 356 Ounces, 
13 Penny. weight, and 15 Grains, for 1160 Pounds ſterling ; the 
Queftion is, hat he paid for an Ounce? Anſwer, 3/.—55—:, 
very near. The Operation by Decimals may be after this 
manner, v7, 


By 


Book J 


55 


| mal of 13 Penny weight is 
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By the Second Tablet of Reduction the I? 65 


n 
— 
3 


The Dicimal of 15 Grains is— 


— a „03125 


1 


unn... SN wan, | 


The Sum of theſe two Decimals 15————.68125 


1 


8 356.68 125 


— RE 


Therefore the Quantity of Plate in Ounces 
and Decimal Parts of an Ounce i — = | 
Then by the Rule of Three, I (ay, if 355.68 125 Ources coſt 
1160 Pounds, what will i Ounce 2 Here tis evident that if J 
divide 1160 by 336.681 25, the Quotient will give the Value 


of an Ounce, to Wit, 3.252 Pounds, or 3 Pounds, 5 Shillings 


and £ Very near, 
356 63125) 1160.000000 (3 252, &c. 
Queſt. 2. Suppoſe the Length of the Tropical Tear, (or the 


Space of Time in which the Sun running through the wbole 
Ecliptick Circle, conſiſting of 360 Degrees, is returned to the 


lame Equinoctial or Solſtitial Point from whence he departed) 


to conſitt of 365 Days, 5 Hours, and 49 Minntes, the Queſtion 
s to know the Sun's mean or equal Motion for x Day, io wis, 
what part of 360 Degrees the Sun moves thro in a whole Day 3 
The Operation by Decimals, thus, 


By the Tenth Tablet of Reduction the deci 8 
mal correſpondent to 5 Hours i bat FEF 
The Decimal of 49 Minutes I—— —— 0240277 
| The Sum of thoſe Decimals i ee wh 


1 — 


— — 2423610 


v 


Therefore the Time given in Days and De. 
eimal Parts of a Day is iti 


Then by the Rule of Three, ik 363 242381 Dy give 350 
Degrees (or a total Circumference) what will 1 Day give ? Here 
it I divide 360 by 365.242361, the Quotient will give the 


| diurnal Motion required; which will be found very near 


98564. Sc. or ,43554 Parts of a Degree, which Decimal be ing 
reduced ro the common Sexagenary Paits (by the Fourth 


— 


Rule of the twenty ſixth Chapter) will give 33 Se. and 


ſuch is the Sun's diurnal Motion very near, according to the 


aforeſaid Suppeſition of the Length of the Tropical Tear, 
I ſhall here add the V-{gar Sexagenary Reſolation of thi; 


Queſtion, that by compairing both ways together, the Excel- 


kncy 


W. 
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lency of Decimal Arithmetich in Calculations of this Natute 
may be the more perſpicuous. : 

The aforeſaid Queſtions being ſtated according to the Hul 
of Three will ſtand thus, 


Dnys, Hours, Min. Degrees. Day, 


| 1 
r 49 350 —1 Po 
The firſt Term in the Rule muſt be reduced into Minuit, fin 
(by the Sixth Rule of the Seventh Chapter ;) ſo there will on 
be found 5:5649 Minutes. Ch 
as 
D. H. M. 0 
6 c 
— J 49 Ni 
— Wi. 

1465 

20 
8765 Hours. J 

60 


- 
KY 


525949 Minutes, 


Likewiſe the third Term 1 Day muſt be reduced to Minute, 
which will be found to be 1440, as you {ee by the following 
Operation. 

1 Day or 24 Tours, 
£0 


| 


11449 


Then multiply the third Term by the ſecond, to wit, 144? 
by 360, the Product is 518400, which being divided by the 
firſt Term 525949 (according to the Note in the Ninth Rui: 
of the Sixteenth Chapter) the Quotient will give 535355 paris 
of a Degree, which Fraction being reduced to the accuſtowed 


Sexagenary parts (by the Ninth Rule of the Seventeciti 


Chapter) will give as before 59.8, &c. for the Sun's mean 
diurnal Motion; now which uf theſe two ways is the more 
expeditious, I leave to him who is skilled in both to deter: 


mine. 


HAD 
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CHAP. XXVIII. 
The Rule of Three Dire# in Fractions. 


VT O repeat ſuch Things as have already been declared in 
reference to the Definition of this Rule, as alſo to the 
due placing of the Three given Numbers, would be ſuper. 
flunus ; and if Reſpect be had to the Rules of Multiplication 
and Diviſion in Factions delivered in the 20, 21, 26 and 27 
Chapters; the Working of the Rule of Three Diredt in fractions 
as well Vulgar as Decimal, is the fame with that in whole 
Numbers, viz. mulriply the ſecond Number by the third, (or 
the third by the ſecond,) and divide the Product by the firft 
Number, ſo the Quotient is the fourth Number (ought for; to 
wit, the Anſwer of the Queſtion, 


Otherwiſe thus in Vulgar FraQions, 


Multiply the Denominator of the firſt Number by the Nu- 
merator of the ſecond, alſo multiply that Product by the Nu- 
merator of the third Number, and reſerve this laſt Product 


| for a new Numerator; again multiply the Numerator of the 


firſt Number by the Denominator of rhe ſecond, alſo multip 


ly 
this Product by the Denominator of the third Number, 10 


will this laſt oy ene new Denominator : Laſtiy, the new 


| Fraction (whoſe Numerator and Denominatorare found 28 
| aforeſaid) is the fourth Number ſought, which if it be a 


proper Fraction, may (as occaſion requires) be reduced ro the 
known Parts of the Integer, (by the Ninth Rule of the Seven- 
teenth Chaprer;) if aa improper Fraction, it muſt be redu- 
ced to its equivalent whole Number or mixt Number by the 
Thirteenth Rule of the Scventeenth Chapter. | 

Example, If + of a Yard of Velvet be fold for + of a Pound 
Sterling, what will + of a Yard coſt? Anſwer $2 or 14 5. 92 d. 
For according to the Rule I multiply the Penominator 4 by the 


Numerator 2, and the Product is 8; this 8 CE 


Foe ; F 
gain multiply by the Numerator 5, and 1 


the Product gives 40 for a new Numerator: 
Moreover, I multiply the Numerator 3 by the Denominator 3, 
and the Product which is 9, I again multiply by the Denomi. 


| ator 6, fo the laſt Product is 54 for a new Denominafor , 


wherefore I conclude that 4? is the fourth Number ſonght' 


Which if it be reduced (according * the Ninth Rule of tb 


Seve,; 
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Seventeenth Chapter) gives 145. 933 d (or 93 for the Anſwer 
of the Queition. . 


II. When any of the Three given Numbers is a whole 
Number, or mixt Number, ſuch Number muſt firſt of all be 
reduced to an improper Fraction (by the Tenth or Eleventh 
Rule of the Seventcemth Chapter) to the End that all the 
Three given Numbers may be Three Fractions: And farther 
if after ſuch Reduction, the firſt and third Numbers be not 
Fractions of Integers ct the ſame particular Denomination, 
ſuch of the {21d Numbers as is of the leſſer Denomination, mult 
be reduced to a Fraftion of the greater, (by the Sixteenth Rule 
of the Severreenth Chapter;) which Preparation being per. 
formed, the Reſt of the Work is to be proſecuted according to 
the Firſt Rule of this Chapter. An Example of this Second 
Rule here fuliows, If a Quantity of Amber-grieſe weighing 
15 /b. Troy, be fold for 60 J. Sterling, what are 191 Grains 
worth at that Rate? Axſwer, 455332 or 2 5, 442 d. 


This Queſtion being ſtated according 
to the Seventh Rule of the Eighth Chap- > /b. U. gr, 
ter will ftand thus — 4 15—-60——19; 

Theſe Three Numbers will be reduced 
( by the Tenth and Eleventh Rules of 25 55. l. gr. 


Seventeenth Chapter) to theſe improper ( —1—.— 
Fractions. CCC 


But ſince the Third Number 4 Grains Trey is not a Frac- 
yon of an Integer of the ſame Name with the firſt (which isa 
Fraction of a Pound Troy,) it muſt be reduced to the Fraction 
of a Pound Troy, thus, gr. is : of +3 of 34 of r of a 
Pound Trey, which compound Fraction will be reduced (by 
the Sixteenth Rule of rhe Seventcenth Chapter ) ro this ſingle 
Fraction, to wit, z Ib. Troy, and fo the Three Numbers 
will at length ſtand thus in the Rule, 


* 


ca th, 


3 .—— 7 1 


Therr working as in the firft Example of this Chapter, the 
Anſwer will be found 5342 l. which being reduced accord- 
ing to the Ninth Rule ot the Seventeenth Chapter) is found 
equal to 25. 417 d. 

Another Example, When ; of i of a Ship is valued at 


147 k——11#——34, how much is the whole Ship worth ? 
. ſwer, 491 1,17 5, —8 4, 1 
ote 
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Note, When in any Quetftion whatſoever, a compound 
Fraction, to wit, a Fraction of a Fraction, is one of the given 
Numbers, ſuch compound Fraction muſt fitſt of all be redn- 
ced to a fingle Fraction, (by the Sixteenth Rule of the Seven- 
reenth Chapter; ſo here the compound Fraction 2 of 3 being 
reduced to a ſingle Fraction givcs g or 44; then ſay, if 22 
be worth 147 /—11.—3 d. 
what is 1 or the whole Sbip Ship, „„ „ „ 06h 
worth? After due Reduction 12. 
is made by converting the 1471. 
I. 3 d. into Pence, and ther Number of Pence, as alſo the 
Third Number 1 to improper Fractions, the Three Numbers 
will ſtand in the Rule thus, 


Ship, Pence, Ship, 


TT GR II IST 
o 1 


1 1 


Laſtiy, Proceeding as in the Firft Rule of this Chaprer, the 
Fourth Number will be found to be , which being re- 
duced firſt by the Thirteenth Rule of the Seventeenth Chap— 
ter, and then by the Seventh Rule of the Scventh Chapter, 
the Anſwer, at length is 491/.——17 5. 6 d. 

An Example of the Rule of Three Dire& in Decimals may be 
this that follows. If 19 Ounces, 3 Penny. weight, and 5 Grains 
of Gold be worth 621“. 105$,——-6 d. u hat is the value of 
1: Ounce? Anſwer, 4. 17 $,— 104, } very near. 


By the fecond Tabler in the Table of wal Fea. © 
15 


on in the Twenty third Chapter, the Decimal Fra- 
tion correſpondent to Three Penny-weight, i 
Alſo the Pecimal of 5 Grains is —— 010416 


The Sum of thoſe two Decimali i ——. 160416 


Therefore the firft Number in the Rule of Three? oz. 
6 — — — 19.160416 


5 


Again, by the irſt Tablet of the before ment i- 
oned Table, the Decimal of to Shillings i I * 


Alſo the Oecimal of 64. is — 8＋8— 
The Sum of theſe two Decimals i525 
The ſecond Number then in the Rule of Three 9 /. 

1 — — $ 62.525 


And farther, by the faid Tablet 2, the Decimal > 
of + of an Ounce or Ten Penny-weigbt is. 5, there- * 


fore the third Number in the Rule of Three i. i 
X 2 Sa 
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So that after the ſaid Reduction is finiſhed, the Three given 
«Numbers will ſtand in the Rule thus: 


oun. Ib, oun. 
19.160416 —— 02,525 ——ſ 


Laſtly, Multiplying the ſecond Number by the third, and 
dividing the Product by the firſt Number (according to the 
Rules of Multiplication and Diviſion of Decimals deliver'd in 
the Twenty fixth and Twenty ſeventh Chapters) the fourth 
Number will be this, to wit, 4.8948, Sc. thar is 4 pounds 


Sterling, and 54223 parts of a Pound, which Decimal being 


reduced (according to thè- Fourth Rule of the Twenty fixth 
Chapter) gives 18 3. — 10 d. 3 far. 

The Proof of the Rule of Three Direct in Fraftions is the 
ſame as in whole Numbers, reſpect being had to the Rules of 
Multiplicatien of Fractions. 


f— _ 
y—_ — 


=. GHAP. -XNIS. 
The Tmerſe Rule of Three in Frafions. 


J. AFzer a Queſtion belonging to this Rule is duly ſtated, 

(according to the Seventh Rule of the Eighth Chapter, 
and prepared if need require, according to che Second Rule 
of the Twenty eighth Chapter ; the Operation will be the 
ſame as in the Rule of Three Inverſe in whole Numbers, reſpect 
being had to the Rules of Multiplication and Diviſion in Fa- 
ions, viz. multiply the firſt Number by the ſecond, and di- 
vide the Product by the third; the Quotient is the fourth 
Nnmber ſought, to wit, the Anſwer of the Queſtion. . 


Or thus, in Vulgar Factions. 


Multiply the Denominator of the Third Fraction by the 
Numerator of the Second; alſo multiply that Product by the 
Numerator of the firſt Fraction, and reſerve the laſt Product 
for a new Numerator; again, multiply the Numerator of the 
Third Fraction by the Denominator of the ſecond ; alſo mul- 
tiply this Product by the Denominator of the firſt Fraction, (0 
is the laſt Product a new Denominator : Laſth, This new 
Fraction is the Fourth Number ſought, or Anſwer of ihe 
Quaſtion. 

| Example, 
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Example. If Cloth, u hich is 1} yard in breadth and 3:yards 
in length will make a Cloak, how much in length of Stuff 
which is F yard in breadth will make a Cloak of the fame 
bigneſs with the former? Anſwer, 9% yards 

The Three Numbers being duly pla. ) bread. leng. bread, 
ced will ſtand thus : 

Then after the firſt and {ccond Num- 
bers are reduced to improper Fractions, > 7 —— .-7 
the three Numbers will ftand thus 

Leftly, 8, 7 and 7 being multiplied continually give 392 fer 
2 Numerator; allo 3, 2 and q being multiplied continually give 
30 for a Denominator, whereby this improper Fraction 32 
ariſes, which (by the Thirtcench Rule of the Seventeen h 
Chapter) will be found to be 94, or (the Fraction being re— 


T 


eaced to its lcaft Terms) 93, which is the 4»ſwer of the 


Queſtion. _ 

Example 2. Suppoſe>when Wheat is at 2/—10 $67. the 
Quarrer, the Penny White Loaf oupht to weigh 8 Ounces and 
17% Perny-weight of To welghe; what ought ic to weigh when 
| Wheat is at 36 Shillings the Quarter? Anſwer, 9 Ounces and 
1-52 Penny weight, b 

The Three given Numbers being duly 7 ene: p. w. pence 
placed in the Rule and reduced will >4*5 4425 43x 
ſtand thus — — 

And if the Operation be proſecuted according to the Rule 
before given, the Anſwer will be found 181 Pen weight 
or 9 Ounces, Ii Penny weight, 


— 


A — wow 5 


CHAP. XXX. 
Double Rule of Three in Fradlions. 


. TE E Double Rule of Three is fo called, becauſe it js 

compoſed of two fingle Rules, and may eitber be 1c- 
{ulved ar one Work by the Rule compound of Five Numbers, 
or elſe by two diftinc: Single Rules of Three ; which latter way, 
to ſuch as underſtand the Rule of Three in Factions, is (as 1 
conceive) leſs troubleſome in the ſtating, and (in the Method 
| whereby I intend to proſecute it) the ſame in Operation with 


the former. This I ſhall manifeſt firſt in w hole Numbers, then 
min Fractions, | 


Example 
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Example 1. If I pay 28 Shilling for the Crrriage of 3 0 
weight for 50 Miles, bow much ought I to pay for the Carr, 
age of 17 C. for 84 Miles? Anſwer, 13 l.—6$,—6 d. 

Of the Five given Numbers I make choice of Three ſuch 
as will make a Single Rule of Three, and ſay, 


C. Shill. . 
If 3 28 17 


which Rale I find (by the Third Rule of the Ninth Chapter) 
to be direct, and therefore I multiply the third Number. 
by the ſecond 28, and the Product which is 476 J place 42 
Numerator over the Diviſor as Denominator. Then 
475 with this Fraction (whether it happen to be a proper s 
improper Fraction) and the renfeining two Numbers jr 
the Queſtion, which have not yer been uſed, I form a ſecond 
Rule of Three, and ſay, | 
» 


miles. Shill. miles. 


Dn —_ 
which being a Rule of Three Direct, | work as a Rule of Thy 
in Hactions, according to the Fitſt Rule of the Twenty eight\f 
Chapter, and fo find the fourth Number to be 7 0 
13 7. 6 5. 617. i 

Or che Single Rule being varied, the Operation will be 
thus, 


miles C. miles — 

1. By a Rule Inverſe. 50—3—84— 4.2 
2. By a Rule Dire 54. 4 F: ; (99% Jou { 
Otherwiſe thus, 1 


W m. C: m, 
I. By a Rule Inverſe, 3—50—7— 063 


. fo. 


m: 
. 8 
* By a Rule Direct, "53 9 ng ' "2 s 3997 


Thus you ſee the two Single Rules varied Three manner 
Ways in reſolving the Queſtion propos'd, and every W. 
preduces the ſame Anſwer; the like Diverſity may be four 
in all Qeſtions re ſolvable by the Double Rule of Three, or Ruß 
compound of Five Numbers. Exanf 


Frietly touch upon in Fract ions, 


| or 5. — 77.97 d. 
By 2 Single Rules of Three, thus, 


endl J. 
I. By @ Rule Direct, 3: 1: »: ( 2522 


l year 


* 
By a Rule dire, : 48421: (535 


+0 6 „„ 


2 


Or by theſe two ſingle Rules. 


t 


1. By a Rule Direct, j: 1: 72: (43 


; l. [. « J. 
2. By @ Rule Dire, : 43: 1: (52592. 


Otherwiſe thus : 


255 I. Fear I. year 
1. By a Rule lauert, : 3 5 7: (1723 
IJ. year year | 


2. By a Rule Dire, 6: 3 © (12: 533 


Thus by 2 ſingle Rules of Three, varied three ſeveral ways, 


jou ſee the Anſwer of the Queſtion to be 2532 J. ro wit, 
| hrnnn7s, 


2741 


925 d. 


* 


A Xxx1 


The Rule of Falſe in Fractious. 


MW HE N a Queſtion propoſed cannot readily be applied 
| to the Rule F Three, or any of the vulgar Rules in 
Ariehmetick; the beſt Refuge for ſuch as are not acquainted 
with Algebra, is the Rule of two falſe Paſitions, which, for that 
thas already been handled in whole Numbers, 1 thall the more 


II. When 
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Example 2. If 40 J. in 2 of a Year, gain 24 J. what will 
100 J. gain after that Rate in +} of a Year ? Anſwer, 25221 


—— — — f — a. 2 — — — "us 4 
- - 


— — — — — — — —— 
— , 


{ 


* 
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II. When a Number is ſought by a Queſtion, you are to feign 

or ſuppoſe ſome Number taken by gueſs to be theNumberſought, 
and to make Iryal whether that feigned Number will answer 
the Conditions in the Queſtion or not, by comparing the Num. 
der reſulting at the end of the Work, with the given Number 
proceeding from the true Number ſought; and if you find 
both thoſe Reſults to be the ſame, then is tbe Number which 
you firſt took by gueſs, the true Number or Anſwer of the 
Queſtion : But if the Number reſulting from the ſuppoſiri. 
tions Number be either greater or leſs than the given Reful; 
with which it ought to be compared, (to fee whether you hare 
hit the Mark or not.) ſuch Exceſs or Defe& muſt be noted {cr 
| the Errour of the firſt Poſition, to wit, an Exceſs muſt be {1g}. 
fied by this Note , and a Defect by this. 

II In like manner, a ſecond Number muſt be feigned, and 
after Tryal is made therewith, to ſee whether it will pertorm 
the Conditions preſcribed in the Queſtion, by comparing the 
Reſults as aforeſaid, the Errour of this ſecond Poſition, if too 
much is to be added by +, if too little by—, as before- 

IV. After the Errours of both Poſitions are diſcover'd, the 
two Numbers before ſuppoſed or feigned to be the Number 
ſought, muſt be multiplied by the altern Errours, that is, the 
firſt Poſition by the ſecond Errour, and the ſecond Poſition by 
the firſt Errour; then if the Notes of the Errours be unlike, to 
wit, one of them , and the other, the Sum of the ſaid 
Products is to be taken for a Dividend, and the Sum of the 
Errours for a Diviſor: But if the Notes of Errours be both 
alike, to wir, both of them F, or both—, the Difference 
of the ſaid Products is to be taken for a Dividend, and the 
Dif rence of the Errours for a Diviſor ; laftly, the Quotient 
zrifing from the Diviſion (made by the ſaid Dividend and D. 
viſor) gives the true Number (ought, or Anſwer of rhe Queſtion, 
if ic be folvable by the Rule of Faiſe. Theſe Rules arc th: 
tam? in Subſtance with thoſe deliver'd in the 15th Chapter, 
and may be farther illuſtrated by the following Queſtions, 

2, t. A Gentleman hired a Servant for -a Year, for 6 
Pounds Sterling and a Livery Cloak valued at a certain Rate, 
bur it happened that ; of the Year being expired, they fell at 
Variance, and the Gentleman put away his Servant, giving him 
the Cloak together with 50 Shillings in Money, which was the 
Servant's full due for the Time of his Service, the Queſtion is to 
find what the Cloak was valued at? Arſw, 2.8 — 0 d. 


A 1.1 


of the firſt, I rake rhe Product whick is 1 


Chap. XXXI. 


1. I ſuppoſe the Cloak to be valned at 3 Pounds, and then 
ſeek how much thereof was due to the 
Servant; ſaying, if one Year give 31. y, UI. 5. 
how much 52 of a Year? Anſwer l. ll. (21. 
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2. I likewife find whar part of the 6 Pounds was due to the 
Servant at the end of +? of «he Year, | 
ſaying, If 1 Year give 6 Pounds, how y, #7 v. 


much 2 of the Yrar? Anſwer, 2]. Lone beams 71. 


3. Since the Cloak, together wich the Money which the 
Servant recety'd, cught to be equal to the Price of the Cloak, 
together with part of the 6 P. unds, Wages due to him at the 
end of 22 of the Year; therefore 31, (the ſuppoſed Value of 
the Cloak) together with 241 the Money which the Servant 
received} ſhould be equal to f of a Pound, (the Value of part 
of the Clos k due to the Servarit at the end of T of the Year,) 
together with 7 4, (the Wages due for the lame time ; ) that is 
to ſay, 2 1. (the Sum of 31 and 22.) thould be equal to 21“. 

che Sum cf 71) and 1. but it is greater by; wherefore 
the firit Polition for the Value of the Cloak being 3 Pounds, 
the Errour is found to be + too much. 

4. | make a ſecond Suppolicion, gueſſing the Valve of the 
Cloak to be 2 Pounds, and preceeding in every reſpect as with 


the firſt Suppoſition, I find the Errour to be g too little, fo that 


the rwo Potitions Witt their Errours will be as you tee; 


» 


Now in regard the Erroars are Fractions, I may take in 
their ftcad whole Numbers in rae lame Proportion, to wit 

= | 297 PR I) Hh > : 
multiplying the Nume, ator of the firit Fraction (or firtt Errout ) 
by rhe D-nominator of the lecund, I rake | 


the Product which is 6 witcad of che firſt Pe Err, 
Breu; like wile multiply ing the Numerator 3 + 63 
| of the tecond Fraction by türe Heneminator 2 — 1142 


—— 99 
a inſtead of the ſecong Errour 5, or inkead 6 

ol the ſaid 6 and 4, I may take 3 and 2, 6 
(which are it the lame Proportion with 6 —__— 


and 4, or with z and 3; (then multiplying 5 (12 (2 pound, 

the Poſitions 3nd new Errours crolt wile, and. ? 

adding the Products together, { becauſe the Signs are unlike) 
* 


The 
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the Sum is 12 for a Dividend, and the Sum of the Errour, 
and 2 is 5 for a Diviſor, ſo the Quotient will be found to be 
22 |, ſo much therefore was the Value of the Cloak, as will ea. 
fily appear if Tryal be made with 27 J. in the ſame manner x; 
wich rhe firſt feigned Number. 

Queſt. 2. Vitruvius (in lib. 9, cap. 3,) reports, That King Hie 
having given Orders for the making of a Grown of pure Gold 
was informed that the Workman bad derained Part of the 
Gold ; the King being much diſpleaſed at the Deceit, recom. 
mended the Examination of the Buſineſs to {rhe famous Archi. 
medes of Syracuſe, who without defacing the Crown diſcoverd 
rhe Cheat in this manner; viz, Experience telling bim that x 
Qnantity of- Gold would poſſeſs leſs Room or Space than the 
lame Quantity of Silver, and conſcquently that a mixt Mas 
of Gold and Silver of the ſame Quantity would rake np ſome 
mean ſpace between the two former; he made a Maſs of pure 
Gold of the ſame Weight with the Crown, likewiſe another 
Maſs of Silver of the (ame Weight; then baving put the 
Crown, as allo the. other two Maſſes ſeverally into a Velle 
filled up to the Biim with Water, he diligently reſerv'd the 
Water flowing over into another Veſſel, and from thole three 
ſeveral Quantities of Water ſo expell'd, he found out the 
Quantity of Gold and of Silver in the Crown: But ſince VV. 
truvius has not deliver'd the practical Operation, I ſhall ſhew 
the ſame after the manner of Cardanus, Gemma Friſius, and 
other Arichmeticians, | 

Let us therefore ſuppoſe the Weight of the Crown, as allo 
of the two ſeveral Maſſes to have been 51. Suppoſe alſo thu 
by putting the Maſs of Gold into the Veſlel, 3. of Water 
was expell'd; by putting in the Crown 31. and by putting 
in the Maſs of Silver, 4:1. The Queſtion therefore is to 
know how much Gold ant how much Silver the Crown wa: 
compoled of. This may be reſolved after this manner, Sup. 

poſe 31. of Gold to be in the Crown, then 

4—3—3—0 f there remain'd 2/. of Silver; now ſay 
$5 — 43—2—{1% by the Rule of Three, if 5/. of Gold ex- 
| pel 37. of Water, how much 3. 0 

Gold? Anſ. 15 l. Allo if 51, of Silver expel 44 of Water, how 
much 21. of Silver? Anſwer, 15 , of Water; add therefore the 
Water of the Silver and of the Gold together, to wit, 14 and 
14, fo there will ariſe 33. of Water: This ought to have 
been 241. (for ſo much overflow'd by putting in the Crown; 
but it is too much by ;Z; therefore +2 is to be noted with T 

for 
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for the Errour of the firſt Poſition 3/. Again, feign another 
Quantity of Gold to have been in the Crown, to wit, 2 /. there- 
fore there remain'd 2 /. of Silver ; then 

ay, if 5 l. of Gold expel 3 J. of Water, 5S—3—2— (+5 
how much 2. of Gold? Anſw. 141. of 5——45+——3 (2, 
Water: Alſo if 51. of Silver expel 451. of 

Water, how much 3. of Silver? Anſw. 2 2, then add 14 /, 


unto 2.2, the Sum will be 3 of Water. This ought to 


have been 331. but it is too much by 22. Therefore 43 is to 
be noted with + for the Errour of the 


ſecond Poſition 21. Here becauſe the P.. Err. 
Errours are Fractions having a common 3 + 7 7 
Denominator, | take their Namerators, 7 3 —- ,« 13 
and 13 inſtead of the Errours, then mul. . — 
tiplying croſs- wiſe, to wit, 3 by 13 the 39 

Product is 39; alſo 2 by 3, the Product 14 


i; 14, Which ſubtracted from the formerpu ⅛ — 
product 39, ( becauſe the Errours are 6 (25 (4+/. of Gold, 
alike,) leaves 25 ſor a Dividend; alſo 

the Difference between the Errours 7 and 13 is 6 for a Divi- 
ſor : Laſtly, dividing 25 by 6 the Quotient is 423 ſo much 
Gold, therefore, was in the Crown, and conſequently (becauſe 
the Weight of the Crown was 5 /.) there was ; of Silver, 


which may be proved thus: Say if 5 / of Gold expel 3 J. f 


Water, how much 421, of Gold? Anſw. 21 l. of Water: Again, 
if 51. of Silver expel q; of Water, bow much + of Silver 
Anſwer, 4 |, of Water, which being added to 2+/. the Sum is 
34 l. of Water, to wit, as much as flowed over when the Crown 


was put into the Vaſlel, 


Here note, that in making a Tryal of this Nature, there 


| js no Neceſſity that the Maſs of Gold or of Silver be of the 


ſame Weight with the Crown, or whatſoever thing is to be 
examined, bar of what notable part of Weight you pleaſe, 


Note alſo, That for the more eaſy diſcovering of the Divi- 
dend and Diviſor by the Notes of X and — according tot he 


fourth Rule of this Chapter, the following Verſe may be a 
Help; to wir, _- 
Aldito diſſimiles, ſabtrahitoque fares. 


Oc thus, 


Notes being unlike, Addition make ; 


If like, leſſzr from greater teke, 


—— ——— 


— 
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The Reader may ſee more Queſtions to exerciſe the Rule df 
Falſe in the Tenth Chapter of the Appendix, and the Demon. 
ſtration of it in the Niath Chapter ot the ſame, 


e r AAA, 
The Extrafion of the Square (or Quadrate) Rost. 


T HE Extraction of the $Square-root is that, by which 
naving a Number given, we find out another Number, 
which being multlplicd by itſelf, produces the Number given. 


| 


1 
| Þ 
KS 2 ] 

4 


II. In the Exttaction of the Square-roor, the Number pro- 
poſed is always cunceiv'd to be a ſquate Number, that 1s, 2 
cartzin Number of little Squares comprehended within one 
entire great Square, and the Root or Number required is the 
Side of that great Square; «5s will readily appear by this Vis- 
gram, where you ſee the 25 litrle Squares contaiged within one 
great Square; no 1f the ſaid Content 25 be given, and the 
Side or Roo: of the Square containing the {aid 25 little Squares 
is required, the Invention of ſuch Side or Root is called the 


Exrattion of the Square.root ; which Root maſt be ſuch, that 


if it be ſquared, that is, multiplied by it ſelf, the Product will 


be equal to the {quare Content firſt gigen: So 5 is the Square- 
root of 25, for 5 times 3 is 23. Likewilc this [quare Numbet 


49 bring propounded, its Root is 7. 


TIT. Sduue Num bets are eicher ſingle or compornd. 


IF. A 
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IV. A ſingle {quare Number is that, which being produced 
by the Multiplication of one fingle Figure by 
itſelf, is always leſsthan 100: $0 25 is a ſin- A ſingle ſquare 
gle ſquare Number produced by 5 ;- likewiſe 4 is Number. 
a ſquare Number produced by 2. 

V. All the ſingle ſquare Numbers together with their re- 
frective Roots are expreſſed in the following Table. 


Squares. 


| Roots, 


j 


Here in the uppermoſt Rank of the Table are placed the 
ſingle ſquare Numbers of every particular Figure, and in the 
other their reſpective Roots; and therefore if it were demand- 
ed, What is the ſquare root of 36, the Anſwer will be 6. So 
the ſquare-root of 1618 4; the ſquar.eroct of 9 is 3, &c. And 
contrarily the ſquare of che Reet 6 is 36: Allo the ſquare of 3 
is 9. | VE 

Vi. When a ſquare Number is given, that exceeds not 100, 
and yet is none of the ſquare Numbers mentioned in the 
Table, for its root you are to take the root of the ſquare Num- 
ber that being leſs yet comes neareſt to it: So 45 being given, 
the root that belongs unto it is 6, and jo being given, its cor- 
relpondent root 1s 3. 

VII. A compound ſquare Number is that which being 
produced by a Number (that conſiſts of more 
Places than one) multiplied by icſelf, is never A compound 
(fs than 100: So 1024 is a compound ſquare ſquare number. 
Number produced by the Multiplication of 32 
multiplied by itſelf. ; 

VIII. To prepare any ſquare Number given for Extract ion, 
put a point over the firſt place thereof on the Right hand, (be- 
ing the place of Units; ) then proceeding towards the Lefr- 
hand, pals over the ſecond place, and put another point over 
the third place; alſo paſſing aver the fourth place put another 
point over the fifth, and ſo forward in ſuch manner that be- 
tween every. two Points which are next to the other, one 
place will be intermitted: So if the ſquare root of 
1024 be required, the firſt point is to be placed over . : 

4, and the ſecond over © as you fee, and ſo many 1024 
points as are in that manner placed, of ſo many Fi- 
gures the root demanded will confiſt. 


149165 1451545, 
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IX. Having 
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IX, Having thus prepared your Number, you may ſee it 


diftributed by the Points into ſeveral Squares: So in the laſt 

Example, 10 is the firſt Square, and 24 the ſecond ; likewiſe 

if this Number 144 were propounded for Extrac- 

EF tion, atter Points are duly placed according to the 

144 laſt Rule, you will ſee 1 to be the firſt Square and 
44 the ſecond. 

Xx. Having drawn a crooked Line on the Right-hand of the 
Number given for Extraction, (after the ſame manner as is 
uſually done in Diviſion to denote the Place of the Quo. 
tient,) find tbe root of the firft ſquare, and place it in the 
Quotient : So I find, by the fixth Rule aforego. 


1024 (3 ing, 3 to be ihe correſpondent root of 10; where- 
9 fore I write 3 in the Quotient, and then the Work 
— will ſtand as you ſee. 

3 XI. Subſcribe the ſquare of the Figure placed 
:024 (3 in the Quotient under the firſt ſquare of the Num- 


ber given, as you ſee in the Margin. | 
XII. Having drawn a Line under the ſquare (of the Figure 
placed in tbe Quotient, ſabſcribed as aforeſaid,) 


5 ſubtract the ſame out of the firſt ſquare of the 
1024 (3 Number propoſed, and place the Remainder orderly 
9 under the Line ; ſo the ſquare of 3 which; is 9, 
— being ſubtracted from 10, the remainder 1s 1, and 
I the Work will appear as you fee in the Margin. 


XIII. To the ſaid Remainder bring down the next ſquare 
of the given Number, that is, write down the 


fads (3 Figures or Cyphers ſtanding in the two following 
OF Places of the Number propounded on the Right- 
bandd of the ſaid remainder, ſo the ſquare 24 be- 
2 In placed next to the remainder 1, there will be 
be found this Number 124, which may be called the 
Refoivend. 


IV. Double the reot being the Number placed in the Quo- 


tient, and place the ſaid Double on the Left hand 


1024, (3 of the Reſolvend, like a Diviſer : So the double of 

9 3 is 6, which being placed before a crooked Line 
— — on the Left hand of the Reſolvend, 124, the Work 
6) 124 will ſtand as you ſee, 


XV. Let the whole Reſolvend, except the firft 


Place thereof on the Right hand (being the Place of Units, 
be always efteemed as a Dividend, then demanding how | 
often the Diviſor before found, is contained in the ſaid _—_ 
gend, 


— I & ons ac 


— 
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gend, and obſerving in that behalf the Rules before taught in 


Diviñon, write the Anſwer in the Quotient, and alſo 


on the Right. hand of the Diviſor, to wit, between 


the Diviſor and the crooked Line: So if you ask 1024 (32 
how often the Diviſor 6 is found in the Dividend 9g 


| 12, the Anſwer is 2; therefore I write 2 in the ———— 


Quotient and alſo after the Diviſor 6; as you ſce 62(124 
in the Margin. f 
II. Multiply all the Numbers which ſtand on the Left- 


hand of the Reſolvend (to wir, be fore the crooked Line) by 


tbe Figure laſt placed in the Quotient, and wiite the Product 
orderly under the Reſolvend, (to wit, Units under ; 
Units, Tens under Tens, Je) then haviag drawn . . 

1 Line under the ſaid Product, (ubtract it from 1024 (32 


the Reſolvend, and ſubſcribe the Remainder under 9 


the Line: So 62 being multiplied by 2, the Pro-— 
duct is 124, Which I ſubtract our cf the Reſol- 62) 124 
vend 124, the Remainder is o; and thus the whole 124 


| Work being finiſhed, the ſquare root of 1024 (the —— — 


Number propoſed) is found to be 32. 0 


Note, 1. When the Product before mentioned exceeds the 
Reſolvend placed above it, the Work is erroneous, and then 
jou are to reform it by placing a leſſer Figure in the Quotient. 


Note, 2. For every one of the particular Squares (diſtin- 
guiſhed by the Points) except the firſt cn the Left hand, a Re- 
lolvend 1s to be {et a-part, by bringing down to the Remainder 


the congruent particular Square, as is directed in the thirteenth 


Rule; and as of.en as a Reſolvend is ſet a- part, fo often a new 
Diviſor is to be found by doubling or multiplyiug by 2 all the 
Root in the Quotient (conſiſting of what Number el Places 
ſoe ver.) 

Note, 3. The Work of the 10. 11, and 12 Rules for finding 
ont the firſt Figure in the Root, is but once uſed in the Extrac. 
tion of the Square Root of a Number conſiſting of what Num. 
ber of Places foever; but the Work of the 13, 14, 15, and 16 


| Rules is to be repeated for the finding of every Place in the 


Root, except the firſt, 


The Practice of theſe Three Nies will be ſeen ia the (ol. 
lowing Examples, 

Example 1. Let it be required to extract the Square Rost 
of 43523. 


Having 


Su 


— 


3 
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Having diſtributed the Number propos d into ſeveral ſquares 
| by Points, as is directed in the Eighih Rule « 
this Chapter, I demand the ſquare root of 4 the 


43623 (2 firtt ſquare, which I find by the Fifth Rule of 
4 this Chapter to be 2; therefore placing 2 in the 

— Quaien, and the ſquare thereof, which is 4, 
Fa under the firſt ſquare 4, I draw a Line, and (uh. 


tracting 4 from 4, the Remainder is o, which 
I ſubſcribe under che Line. LUhis is always the firſt Work, 
which is no more repeated in the whole Extraction, (as was 
incimated in the Third Note afore going.) 


Then bringing down the next ſquare, which is 36, and 
placing it next after the Remainder o, the Reſolvend 1s 36; 
and doubling the Root 2 in the Quotient, the Product ts 4 
for a Divitor, (by the Tbirteenth and Fourteenth Rules,) and 
the Dividend wil! be 3 (by the Fifteenth Rule; ) I demand 

there fote how often the Diviſor 4 is contained 

e in the Dividend 3, and not finding it once con- 
43623 (29 tained in it, I place o in the Quotient, and a0 
4 next after the Diviſor 4; and becauſe the Pro- 
. — duct of 40 multiplicd by o (the laſt Character 
40) 036 in the Qug tient) is o, the Reſolvend 36, from 
wb ich the ſaid Product onght to be d. ducted, 

rewains the ſame without Alteration ; therefore I bring down 
23 the next ſquare, and place it after the Remainder 36, f. 
will 03623 be a new Reſolvend; then doubiing the Whale 
Root in the Quoticart, which is 20, the Diviſor will be 40, 
(according to the ſecond Note before mention- 
ed,) and the Dividend will be 362 (co wir, all 
the Reſolvend except the iirit place on the 
Right-hand by Rule Fifteenth) therctore 1 ce- 
4 mand how often the Dir 40 is contain in 
—— the Dividend 362, or how often 4 in 36, and 
3623 th-ugh it be 9 Times in it, yer (according to 
firit Note afore-going) I can take bur 8, (for it 

I ſhould rake 9, and proceed according ro the Fifteenth and 
Sixtecath Rules, a Number would arile greater than the Ke- 
ſolvend, from which ſuch Number aridng onght to be ſub— 
tracted:) Therefore I wrice 8 in the Quotient, and allo after 
the Dis for qo; this done, I mukhiphy 408 (the Number on 
the Left-hand of the Reſolvend) by 8 the Figure ſaft placed 
ia the Quotient, and the Product, ro wit, 3264, 1 8 

un 


45723 (20 


400 
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underneath, and (ſubtract from the Reſolvend 3 264, ſo there will 
remain 359 ; thus the Work being hniſhed I 
6nd 208 to be the Number of Units contained 


in the Root ſought ; and becaule after the Ex- 43523(208 
traction is ended there happens to be a Re. 
mainder, to wit, 359, I conclude that the Root 


is greater than the ſaid 203, but leſs than 209; —————. 
yet how much it is greater than 208, no Rules 408) 03623 


of Arc hitherto known will exactly diſcover, 3264 
tho' we may proceed infinitely near, as in the — —: 
next Rule will be maniteſt. 359 


XVII. To fiad the Fractional part of the root very near, a 
competent Number of Pairs of Cyphers, to wit, oo, 0000, 
000000, Or 00000200, (Ge. ace to be annexed to the Num- 
ber firſt propoſed ; then eſteeming the ſaid given Number with 
the Cyphers annexed, to be but one entire Nuniber, the Ex- 
traction is to be made according to the preceeding Rules, 
and look how many Points were placed over the Number firft 
given, ſo many Places of Integers will be in the Root, the reſt 
of the Root towards che Right- hand will be the Numerator of 
a decimal Fraction, which Nuwerator conſiſts of ſo many 
Places as there were Points over the Cyphers annexed : So if 
43623 were given as before, to find the Root thereof (accord- 
ing to Chis Rule,) annex Cyphers in this manner, and then if 
| you extract it according to the Rules aforegoing, you'll find the 


SE: i 0 1 — 
4362 3.000000 (208.861, Ce. 


Rant ariſing in the Quotient to be 208 861, that is 208 ; 35+ ; 
and becauſe after the Extraction is finiſhed there happens to be 
a Remainder, I conclude that 208 7325 is leſs than the true 
or exact Root, but 208 4353 is greater than it; fo that by an- 
nexing three Pairs of Cyphers to the Number propounded, you 
will not mile r part of an Unit of the true Root; alto by 
annexing 4 Pairs of Cyphers, you will not miſs 55555 part of 
an Unit; and in that Order you may proceed in nutely near, 
when you canoor obtain the true Root. The whole Operation 
of the ſaid Example here follows. | 


Z 43623. 
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Again, if 10 were propos d to be extracted, you muſt pre- x 
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10. 0000000000000. be 
And then the Root thereot being extracted? 22 „ & 53 
will be . tif 
Which (according to the Third Rule .c Rule Of Bo 
the Twenty ſecond Chapter) may be 79 1622776, & 
thus — . — 
See here part of th e Work in the Extraction of the Ron: 10 ae 
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XVIII. The Extraction of the ſquare root is proved by 
multiplying the root by it ſelf, for that done, 
the Product (in ſuch Caſe where there is no The Proef,. 
remainder after the Extraction is finiſhed ) will 


be equal to the root whyfe ſquare was enquired ; ſo in 


the firſt Example of this Chapter, the root 32 being multi- 
pied by it ſelf, preduces 1024 the Number propounded : But 
when, after the Extraction is finiſhed, there happens to be a 
remainder, and that the root is found as near as you pleaſe, 
jn a mixt Number of Integers and Decimal Parts (by annex- 
ing Cyphers, as in the Scycutcenth Ru'e;) then ſuch mixt 
Number being multiplied by (cif mult produce a mixt Num- 
ber leſs than the Number firſt given for Extraction; yer ſo near 
it, that if ihe Figu:e ſtarding in the laſt place of the Numetator 
of the Decimal Fraction in the root, be made - greater by I, 
and then the mixt Number fo encreaſed be multiplied by it 
ſelf, the Product muſt be greater than the Nun ber firſt pro- 
poſed: So in the Example of the Scventeenth Rule, if 208.861 
be multiplied by itſelf, it procuces 436224917, Cc. which 
is leſs than the given Number 43623; bur if 208.802 be mul- 
plied by itſelf, rhe Product will be 42622.335, Ge. which 


is greater than 43623. 5 


XIX. The ſquare root of a Fraction is found in this manner; 
viz. Extract the root of the Numerator (by 3 
the preceeding Rules of this Chapter) which To extra 
root ſhall be a crew Numerator. Allo the root the ſquare root 
of the Denominator is to be taken for a new of a Fradtion. 
Denominator: So the new Fraction will be 
the ſquare root of the Fraction firſt propoſed, Thus the ſquare 
root of 52 is 2, viz. the root of 9 is 3 for a new Numerator, 
allothe root of 15 15 4 for a new Denominator. In like man- 
ner the {quarE root + is:. But here note diligently, That 
if the Fraction whole ſquare root is required be ot in its 
icaſt Terms, it muſt firſt of all be reduced by the Fourth Rule 
of the Seventeenth Chapter, before any Extraction be made; 
lor ir frequently happens that the Fraction firſt given has not 
a perfect root, but when {uch Fraction is reduced to its leaſt 
Terms, the roo: thereof may be extracted: So in this Frac:i- 
on i each Term is incommenſurable to its ſquare root, viz: 
neither 8 nor 18 has a ſquare root expreſſible by any true or 
rational Number; but the ſaid 54 being redeced to its leait 
terms 3, the root of this may be extracted; for the root of 
4 18 a for a new Numerator; alſo the root of 9 1s 3 for a 

2 2 nes 
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new Denominator ; ſo that 4 is found to be the ſquare root 
of + (equivalent ro F.) | 
XX, When either the Numerator or Denominator of 
Fraction has not a perfect ſquare root, ſuch root is uſually 
expreſſed by prefixing this Character, ort g. before the 
Fraction given: So the ſquare root of 12 is fignified thus, 
ir or thus / q. 1, becauſe the root of ++ cannot be ex- 
preis d by any true or rational Number whatſoever, yet it 
may be found very near, as in the nexc Rule. 
XXI. The ſquare root of a Hadion which is incommen- 
1 ſurable to its root, may be found near, in this 
faire "ot may, manner, viz. reduce the Fraction . to 
7 F481 ©? a Decimal by the Third Rule of the Twenty 
be Chapter: The more places are in the De- 


3 = cimna', the nearer will the root be found; but 
5 7 the Decimal muſt conſiſt of an even Number 


of places, viz. either of Two, Four, Six, 

Eight, or Ten, & c, Places; then extract the ſquare root of that 

Decimal, as it it were a Whole Number, according to the 

Rulcs aforegoing, which root found ſhall be a Decimal ex. 
preſſing near the ſquare root of the given Fraction. ; 

So it the ſquare root of 14 be required near, reduce the ſaid 

3+ to a Decimal (by the Tbird Rule of the Twenty third 

Charter) which is found ,$81250000, Se. then extracting the 

* ſquare root tkereot as if it were a whole Number, it will be 

found . 9013 very near, ü 

XXII. The ſquare root of a mixt Number commenſurab's 

to its root is found in the lame manner as in 

To extra the the 19th Rule of this Chapter, the mixt 

fquare roct of 4 Number being reduced te an improper Frac- 


mixt Number, tion by the Tenth Rule of the Seventeenth 


Chapter. | 

So the ſquare root, of 334) will be found 5 f, vix. 3445 
being reduced to the improper Fraction **35, the ſquare root 
of the Numera'or ,2209 will be 47 for a new Numerator ; 
alſo the ſquare root of the Denominaror 64 is 8, for a new 
Denominetor ; fo we find which (by the Thirccenth Rule 
of the Seventeenth Chapter) is 57 rhe ſquare root ſought. 
And here the {ame Caution is to be obſerved as in the Nine- 


teenth Rule of this Chapter; viz, The Fractional part of 


the mixt Number, or the im proper Fraction equivalent to the 


mixt Number, muſt be in the leaſt Terms before any Extrac- 


non be made, 


XXIII. When 


Dice 
"two 1 
the C 
ed: 
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XXIII. When the mixt Number given is incommenſura- 

ple to its ſquare Root, prefix this Character 

| before it, viz. Vor, q. So the ſquare Root, To find the 
of 52 will be thus expreſſed, /73orVq7% : SquareRont near, 
But if you defire to find the ſquare Root near a mixt Num- 
of a mixt Number ircommenſurable to its ber incommen- 
Root, reduce the fractional Part of the mixt ſurable to 

Number. to a Decimal of an even Number Rr. 
of Places, as in the Twenty tirſt Rule of this 
Chapter, and annex the Decimal fo found to the whole part of 
the mixt Number; then eſteeming the ſaid whole Number 
and Decimal as one entire Number, extract the ſquare Root 
thereof according to the preceeding Rules of this Chapter, 
and from the Root found, cut off always to the Rigbt-hand, 
ſo many Places as there are Points over the Decimal aan xed, 
which Number fo cut eff ſhall be a Decimal, ſhewing the 
Fractional part of the Root, and that on the Left hand will be 
the whole part of the Root; ſo the ſquare Root of 72 is 
foand 2.7688 very near. 


its 


1 
oo —_ — 


CH AP. XXXIIL 3 
The Extraction of the Cube- Root. 
0 THE Extraction of the Cube- Root is that, by which | 


having a Number given, we find another Number, 
t which being firſt multiplied by ir ſelf, and then by the Pro- 
duct, produces the Number given, 

n II. In the Extraction Of the Cube- root, the Number pro- 


| 
| 
poſed is always conceiv'd\ ro be a Cube num- | 


ber, that is, a certain Nurpber of ſmall Cubes, A Cabica! 
comprehended within ond entire great Cube, Number, 

and the Root or Number, required is the fide 
of that great Cube: What a Cube is may be well expreſs'd 
by a Die, which indeed is a little Cube it ſelf; therefore if 
jou place Four Dice in. à ſquare Form, that is laying two 
and two in a Rank, you'll bave a Square containing Four 
Dice, upon which if you yet exec ſuch another Square of 
Dice, you ſhall have another . — entire Cube comprehending 
two times four, that is 8 Dice or ſmall Cubes; and here 8 is 
the Cube Number given, and 2 is the Root or Number requir- 
ed; In like manner if you rank 25 Dice in a ſqua re Form wig 
| AJug 
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laying 5 in arank, you have a Square confaining 25 Dice; 
now upon this Square of Dice if you erect four other ſuch 
Squares one upon another, you'll have a great entire Cube 
comprehending 5 times 25, that is 125 little Cubes, and ;, 
this caſe 125 is the Cube-· number propounded, and 5 the Rog. 
or Number required. 
Il A Cube-number is eitber fingle or compound. 
IV. A fingle Cube-number is that, which being produce! 
by the Multiplication of one fingle Figure, 6:4 
Aſingle Cube. by it ſelf and then by the Product, is always leg 
Number. than 1000. So 125 is a ſingle Cube numbe 
| produced by 5 multiplied firft by it ſelf, and ther 
by 25 the Product; for 5 times 5 is 25, and ;, times 25 is 125. 
V. All the fingle Cube- numbers, and Square- numbers, t,. 
gether with their reſpc&ive Roots, are expreſſed in the f0. 
lowing Table. 


— = 
nn, _ 


> * 
1 


- 


Foo 2, = - 24 — 
i x — 2 * * 


Cubes. FDP 2 
ene. 1:14 | gf 0 1-251 301 49 1 . 
Notts. IZ 9 


S r 


Here in the uppermoſt Rank of the Table are placed the 
fingle Cube-numbers of the particular Figures, 1, 2, 3, 4, 5, 
6, 7, 8, 9; inthe next, the Squares of thoſe Figures, and u 
the loweſt Rank rhe Figures themſelves being the reſpective | 
Roots of the Cubes and Squares in the uppermoſt Rank; an. 
therefore the Cube root of 125 being demanded, the ie 
15 5, and tre Cube- root of 216 being required, the Table wi! 
ewe 6, and {oof the reſt. 

Vl. When a Cube number is given, that excceds not 100 
and yet is none of the Cube numbers mention d in the 1avlc 
for its Root you are to take the Root of the Cube numbes 
that being leis, yer comes neareſt to it: SO 157 being gen 
the Root that belongs to it is 5. N 
V1, A compound Cube. number is that, which being pes. 
| | duced by a Number (that confifts of mor: 
A Compound places than one) firſt multiplied by it ſeit, and 
Cabe-Number, then by the Product, is never lefs than 1000 
So 157464 is a compound Cube-numbe!, 


the Product, for 54 times 54 is 2916, and then 54 times 29 
1s 157464, the compound Cube-number propoſed, 


VIII. To 


produced by 54 multiplied firſt by its (elf, and then by 290 
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VIIL To prepare a Cube · number for Extraction, put a point 
over the firſt place thereof towards the right-hand (to wit the 
place of Units; ) then paſling over the {ccond and third pla. 
ces, put another point over the fourth, and palling over the 
fifth and fixih, put another point over the Seventh, and in that 


Order (to wit, two places being intermitted betweea every. 


wo adjicent points,) place as many points 

as the Number will permit: So 157464 : 
being given, you are to place the points as 157464 
in the Margin, and ſo many points as are 

in that manner fixed, of fo many Figures the root demanded 


will conſiſt. 


IX. Having thus prepared your Number, you may ſee it dif 
tribured by the points into ſeveral Cubes, | 

So in the ſame Example 157 is the ff : 
Cube, and 454 the ſecond. In like manner, 157464 
if this Number 7464 were propoſed for | 
Extraction, after points are duly placed as 5 
before, you'll ſce 7 to be the % Cube, and 7474 
464 the ſecond. 


X. Having drawn a crooked Line on the right-hand of the 
Number prepounded to fignific a Quotient, feek for the Cube- 


roct of the firſt Cube and ler it in the Quotient: So I finding 
(by the fixth Rule of this Chapter) 5 to be 
the Correſpondeat root of 157. I write 5 3 
in the Quotient, and then the Work will 157464 (5 
ſtand as you ſee in the Margin. | 

XI. Subſcribe the Cube of the root placed in the Quotient 
under the firft Cube of the Number given: 
80 125 being the Cube of 5, the roo, (by 


| the fifth Rule of this Chiprer,) 1 write it 157464 (5 


under 157 the firſt Cube of the Number 125 


given, as you ſee in the Example. 


XII. Draw a Line under the Cube, ſubſcribed as aforeſaid, 
(ro wir, the Cube of the root {et in the 


Quotient) and ſubtract this Cube from the 5 

firſt Cube of the Number propoſed, pla- 157444 (5 
cing the remainder orderly under the Line : + 3 

So 125 the Cube of 5 being ſubtracted from — ᷑ — 
157, the remainder is 32, and the Work will 32 


ſtand as you ſee. 


XIII. To 


* 
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XIII. To the ſaid remainder bring down the next Cube 
of the Number propounded (to wit, the Fr 

3 gures or Cyphers that ftand in the three next 
137464 (5 places) placiag the ſaid Cube next after, to 
125 wit, on the right-hand of the remainder, 
— — fo the next Cuve 464 being ſet after the 
32464 reſelv. remainder 32, there will be found this Num. 


verd. 
XIV. Having drawn a Line under the Reſolvend, ſquare the 


root in the Quotient; that is, multiply it by it (elf, and (ab. 
ſcribe the Triple of the (cid Square or Pre. 

Re duct under the Reſolvend in ſuch manner, 
157464 (5 that the firſt place, (to wir, the place of 
125 Units of the ſaid triple ſquare, may ſtand 


32464 reſol, Hundreds) in the Reſolvend : So the ſquare 
— - of the root 5 is 25, the Triple whereof is 
75 75; Which I ſubſcribe under the Reſelvend 

in ſuch manner, That the Figure 5 which 

is in the firſt place (to wit, the place of Units) in the triple 

Product 75, may ftand under 4, which 1s ſeared in the third 
place of the Reſolvend, as you ſee in the Margin. | 

XV, Triple the roo: or Number in the Quotient. and (ub- 

{cr.be this Triple Number in ſuch manner, that the firſt place 


\ thereof, (to wit, the place of Units) may 
. ſtand directly under the ſecond place (io 
137454 (5 wit, the place of Tens) in the Reſelvend: 
125 So the triple of the root 5 is 5, which | 


————  {vbicrib- after ſuch manner, chat the Fi- 
32464 %. gure 5 which is in the firſt piace (to wit the 


— place of Units) in the ſaid triple Number, 
75 may ſtand directly under 6, which is ſecued 
15 in the ſecond place of the Reſolvend, and the 


Work will appear as in the Margin. 
XY]. The triple Square of the root, and the Triple of the 
. root being placed one under the other, as 
157461 (5 is directed in the 14th and 15th rules afoe- 
125 going, draw a Line underneath, and add 
————— thn rogether in ſuch order as they are 
52464 reſolv. ſeared, and let the Sum be efteemed as 2 
—— — Diviſor: So the triple ſquare 75, and the 
75 triple Number Is, being added together 
18 as they are ranked in the Work, the ſum 
a will be 765 for a Diviſor. 


ſ — — 


ber 32464, which may be called the Reſol. | 


* — directly under the third place, or place of 


"hm VII Le | 
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MI. Let the whole Refolvend, except the firſt place there. 
of towards the Right-hand, (to wit, the place of Units) be 


eftcemed as a Dividend; then demanding 
how ofren the firſt Figure (rowards the 
Leſt hand) of the Diviſor is contained in 
the Correſpondent part of the Dividend, 
and obſerving in that behalf the Rules be- 
fore taught in Divifiin, write the An- 
ſwer in the Quotient: So if | ack how 
often 7 (the firſt Figure of the Diviſor 
towards the Left-band ) is contained in 32 
(che Correſpondent part of the Dividend 
placed above) the Anſwer will be 43 
wherefore I Write 4 in the Quotient, as 
you ſee in the Example. 


157464 (54 


125 
32464 Reſolv. 
75 
[4 g 5 


— 
— — 


765 Diviſor. 


— — — 


XVIII. Having drawn another Line under the Work, muil- 


tiply the Triple Square before ſubſeribed 
(as is directed in the Fourteenth Kule,) 
by the Figure laſt placed in the Quoricut, 
ind ſubſcribe this Product under the ſaid 
Triple Square; (to wit, Units under Units 


Tens under Tens, Sc.) So 75 being mul- 


tiplied by 4, the Product is 300; which 


| | ſubſcribe under 5 (the Triple Square,) 


and the Work will ſtand as you ſee in 
the Margin. 


XIX. Multiply the Figure laſt placed 


firft, by ir ſelf, and then the Product by 
the Triple Number before ſubſcribed, (us 


is directed in the Fifteenth Rule of this 
Chapter; ) this done, ſubſcribe the laſt 


Product under the faid Triple Number 
(to wit, Units under Units, Tens under 
Jens, Sc) {+ 4 being ſquared or muiti- 
Plied by it felf, rhe Product is 16, which 
being multiplied by the Triple Number 


15, the Product is 240; this therefore I 


lubſcribe under the aforeſaid Triple Num- 
*; 15, and the Work will appear as you 
ee. 


Aa: 


157454 (54 
125 


— — 
— 


32464 Re/elv. 


— 


Ov "—y 


75 
15 


75 Diviſor. 


399 
in the Quotient 
7 


157454 (54 


125 
$2464 Keſclo. 
15 
15 
765 Diviſer. 
30" 
240 


XX. Sub- 
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765 Diviſor 


125 


37.464 Reſoiv, 


75 


15 
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O 


The Hxtraction, of Book l. 


XX. Subſcribe the Cube of the Figure 
laſt placed in the Quotient under the Re. 
ſolvend, 1a ſuch manner, that the fiſt 
place of this Cube, (ro wit, the place of 
Units,) may ſtand under the place of 
Units in the Reſolvend: So 64 being the 
Cube of 4, I write it under the Reſolvend 
32464, iti luch manner as, that the Figure ;, 
which is in the place of Units in the 
Cube 61, may ſtand under the Figure 4, 
Wich is ſcated in the place of Units of 
the Neſolvend: Obſerve the Work in the 
Margin. 


XXI. Drawing yet another Line under 
the Work, add the Three laſt Numbers 
together in the.ſame Order as they are 
ſeared, and ſubtract the Sum of them 
from the Reſolvend, placing the Remair. 
der orderly underneath : So the Sum of 
the three laſt Numbers, as they are rank- 
ed in tre Work, 1s 32464, which, if you 
ſubtract out of the Reſolvend 32464, the 
Remainder is o. Thus the whole Work 
being finilhed, the Cube-root of 157414 
(the Number propos d) is found to be 54. 


Note, 1. When the Sum of the Three lat Numbers before- 
mentioned is greater than the Reſolvend, the Work is erro- 


in the Quotient. 


nedus, and then you are to reform it by placing a leſſer Figute 


Note, 2. For every one of the particular Cubes diſtinguiſi- 
ed by the Points) except the firſt Cube on the Left. hand, 
a Refolvend is to be ſer a-pari, by bringing down to the Re. 
mainder the next Cube (as is directed in the thirteenth Rule) 
And as often as a Reſolvend is ſet a-part, ſo often is a new 
Diviſor to be found, by adding the Triple of all the Root 
in the Quotient (conſiſting of what Number of Places ſoe ver,) 
to the Triple of the Square of ſuch Root, after they are or- 
derly placed according to the 14 and 15th Rules 


FF 


| 
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Note, 3. The Work of the icth, 11th and 1%h Rules for 
finding the firſt Figure in the root is but once uled in the 
Extraction of the Cube rot of any Number whatſoever ; but 
the Work of all the following Niles is but once uſed for find- 
ing of every place in the Rot, except the firſt, 

The Practice of theſe three Neres will be ſeen in the fol— 


lowing Examp es. 


Example 2. Let it be required to extract the Cubes root of 


9302348. 


Having e iſtributed the Number given into ſeveral Cubes 
by Points, as is directed in the <1ghtt Rule of this Chapter. I 
demand the Cube root of 8, the hit Cube on the Left hard ) 


which 1 find by the fifth Rule of this 


Chapter to be 2; wherefcre placing 2 


in the Quotient, ard s the Cube thetcot 8302348 (2 
8 


under 8 the firſt Cube, | draw a Linr, 
and ſubtracting 8 out of 8, the Remain— 
der is o, which I ſubſcribe under the 
Line. This is always the frſt Work, and 


— — — 


0 


is no more repcatcd in the whole Extraction, (as was inti- 
mated in the third Note aforegoing ; ) then bringing down 
the next Cube, (to wit, the Figures ſtanding in the three 
following Places of the Number propoſed, ) which is: 302, 1 
place it after rhe Remainder o, fo is Zo2 the Reſolvend : This 
done, having drawn a Line under the Reſolvend, I ſeek for the 
Triple of the Square of the Roor, viz. the Root in the Quo- 
'enr 2, which multiplied by it ſelf, produces the Square 4, the 
Triple whereof is 12, this 1 ſubicnbe under the Reſo/vent, in 
ſuch manner that the Figure 2 ja the Units place of this Tri- 
ple Square 12, may ſtand directly under the Figure 3, which 


is ſeared in the thi.d Place of the Refo/ 

deni, (to wit, the Place of Handieds, ) 
according to the Fourteenth Rule atore 
going. Again, I triple the Root 2, which 
produces 6, and ſubicribe this Triple 
Number 6 under the fecond Place (or 
Place of Tens) in the Reſelvend, to wit, 
under o, (according to the Fifteenth Rule 
of this Chapter; ) then drawing a Line 
under the Work, and adding togetberſ the 
{21d rwo Numbers leſt {ubicribed, as they 
are ranked, the Sum of them is 125 for 
a Divifor (according to the Sixtcenth Rule 


before laid down) 


A 23 2 


$302348 (2 
. 


— — — — — — ______ 
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That done, efteeming 30, to wit, all the Places except the 
firſt or place of Units in the Nyelvend, as a Dividend, I de- 
mand how often the Diviſor 126 is contained in 30, and 
not finding it once contained therein, I write o in the Quoti— 
ent; and now, becauſe the Sum of the three Numbers, which 
ought to have been produced (according to the 18th, 19th, 
and 20h Rules of this Chapter) by the Multiplication of 
o, (which was laſt placed in the Quotient) amounts to o; the 
Reſolvend 302, out of which the faid Sum ſhould have been 
ſubtracted, remains the ſame without Alteration : Therefore, 
having drawn a Line under the Work, I write down a-new 
the ld Reſolvend 302, and bringing down the next Cube 343, 


T 2nncx it to the ſaid 302, fo there will be a new Reſolvend, to 


wit, 302348. | 
Then tquaring the Root 20. (that is multiply ing it by 
itſelf } the Product is 400, 
3 which I triple or multiply by 


8302348 (202 
/// OT ASFA HINT RE RIPE 
0302 Rejuivend. 

es ag — ace 
12 
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126 Di vi ſor. 
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— . —äwä —— 
121062 Di vi ſor. 
——.. TELE IRR IAG: 
2400 
240 
08 
— 
242408 Allatitium. 


—— ́ ———ů——st . RI enema, SY 5 v 


22 


3, and lubſcribe the Product 
200 under the new Rell. 
vend in ſuch manner, that 
the Place of Units in this 
trip'e Quadrate 12200 may 
ſtapy under the Place ot 
Hundreds, or third Place of 
the Reſolvend 302348, Ot 
Wit, under 3 ( according to 
the 1th Rule.) Again, I fub- 
ſcribe the Triple of the 
Root 20, which is 60, in 
ſuch manner, that the Place 
of Units in this Triple Root 
60 may fland under the Place 
of Tens, or ſecond Place oi 
the Reſolvend, to wit, un— 
der 3, then adding together 
the two Numbers laſt lub. 
ſcribed, to wit, 1200 and 
65, in ſuch Order as they 
are ranked in the Work, the 
Sum is 12060 for a Dir 


ſor. 


Again 


* 
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Again, efteeming the whole Reſolvend, except the fiift 
Place (or Place of Units, ) as a Dividend, to wit, 4234, 1 
demand how often 1 (the firft Figure of the Diviſor towards 
the Left- hand) is contained in 3 the correſpondent Part of 
the Dividend; and though it be T hree Times contained in ir, 
yer, (according to the firft Note at the End of the Twenty firlt 
Rule of this Chapter,) I dare take but 2, for if | ſhould rake 


* 


3, and procecd according to the Eighicenth, Nine tecnth, 


Twentieth, and Twenty firſt Rules of this Chapter, 1 Num— 


ber would ariſe greater than the Reſolvend (from which ſuch 
Numbers arifing caght to be ſubtracted } therefore (write : 
in the Quotient. 

Then multiplying the Triple Square 1200 before ſubſcit— 
bed, by 2 (the Figure laſt placed in the Quotient, che Pra 
duct is 2400, which I ſubſcribe under the fgid 200 (6 
wir, Units under Units, and Tens under Tens. Se.) alto 
multiplying the Triple Root 60 be'ore ſubcribed, by 4 
(the Quadrate of 2 the Figure laſt placed in the Quotient. 
the Product is 240, which I ſobſcribe under the fad Triple 
Root 60; laſt of all I ſubſcribe 8 the Cube of the laid new 
Reot 2, under the Place of Units cr firſt Place of tbe Refol- 
vend, to wit, under 8, and having added together thoie 
Three Numbers laſt ſubſcribed, to wir, 2400, 240, and 8, 
as they ſtand in Ranks in the Work, the Sum ot them is 
242408, which being ſubduced from the Re ſolvend 302 348, 
there will remain 59940. Therefore the Work being finun— 
ed, I fied 202 to be the Number of Units contaited in the 
Cube-rook of 8392348 rhe Number prop: unded: Ard becauſe 
after the Extraction is ended thete happens to bes Re main- 
cer, to Wit, 59940, I conciude that the Crube-root {ought 18 
greater than the ſaid 202, bur leſs than 203; yaa BOW much 
it is greater than 202, no Rules of Art hitherto known wil 
exactly diſcover, tho' we may proceed infinitely ner, as by 
the next Rule will be manifeſt. 

XXII. To find the ſractional part of the Root very near, 
ternaries of Cyphets, ro Wit, 000, 000000, Cf 1 OTIOD ec. 
ue to be annexed to the Number firſt propoled ; hen eſtcem- 
ing the ſaid propoſed Number with Cypners annex H, to 
e but one entire Number, the Extraction is u be mage 2C- 
cording to the preceeding Rules of this Chapter, and i GK 
how many Points were placed OVer the Number firſt den, 
lo many of the foremoſt Places in tte Quotient ae the tas 
iegers or Units containcd in the Cube. fougi for, and 
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the reſt of the Places in the Quotient are to be eſteemed xs 
the Numerator of a Decimal Fraftion, which Numerat 
conſiſts of ſo many Places as there were Points over the Cy. 
phers firſt annexed : So if 8302348 were given as before, 
to find the Cube-r00t thereof (according to this Rule) annex 
Cyphers in this manner. 


8302348, ooοοο 


And then if you proſecute the Extraction according to th? 
Rules atoregoing, vou'll find the Cube-roct ſought to be 292 
&C. that is 292 „ and lomewhat more; therefore you ma; 
conciude : that 202 is leſs than the true Root, bur 2023 
greater than it: Ihus by annexing two Ternaries ot (g. 
phers, to wit, 6 Cyphers to the Number propounded, you u. 
not miſs ;;5 part of an Unit of the true Root; alſo by annex- 
ing 3 Ternaries of Cyphers, to wit, Nine Cyphers, you willen. 
miſs 2 part of an Unit of the true Root; and in that Order 
you may procecd intinitely near, when you cannot obrain ti: 
true Root, The whole Operation of the [aid Example here fol. 
lows, where you may obſerve, that for the more certain and 
eaſy placing, as well of the Numbers which conſtitute the fe. 
veral Divilors, as of thoſe that make up the ablatitious Num. 
bers to be ſubtracted from the ſeveral and reſpective Rev/- 
ver ds, down-riphe Lincs are drawn between the particulii 
1 ot tte Number propoſed, firſt diftinguiſh'd by Point: 
as before. 
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In like manner the Cube. root of » will be found to be near 
(qual 10 1.25992, Oc. that is 1535355 and more, 


XXIII. The 


184 The Extraction of Book I. 


XXIII. The Extraction of the Cube root is proved by 
multiply ing the Root cubically, to wit, the 

Te Proof, root being fit multiplied by 1c ſelf, and then 

; the Progucer multiplied by the root, the Num. 

ber ariling or latt Product (in caſe there be no Remainder 
after the Extraction is funſhed ) will be equal to the Num. 


ber propoted : So in the hilt Example of this Chapicr, the 


Cabe-root 54 being mulkiplied firſt by ur ſelt produces 2916, 
which being mul:piied again by 54 produces 157454, 
wit, the Number whoſe Cube was required, Bur jj 
atter the Extraction is finiſhed, there happeus to be a Re. 
mainder, and the root is found as near as you pleaſe in J. 
tegers and Decimal! Parts, (oy annexing Cyphers as in the 
Twenty ſecond Rule of this Chapter;) then ſich mix; 
Number expreſſing the root being multiplied cubicaily, mult 
produce a mixt Number leſs than the Number tfi{t 10. 
pounded, yet ſo near to it, that if the Figure ftanding in 
the lat Pace of the Decimal Fraion in the root be mad 
greater by 1, and che mixt Number fo inctreaſed be mull. 
plied cubically, the Product will be greater than the Number 
tirſt propulea : So in the Example of the Twenty ſecoul 
Rule of chis Chapter, if 202.48, be multiplied cubically, 
it produces 83013 5.48 Sc. which is leſs than the propoun 
ded Number 8302338; but if 202.49 be multiplied cubically, 
there will arile 8302535.49, Oc. which is greater than the 
laid given Number. 
Ihe Cube root of a Fraction is found in this man. 
extract the Cube reot of the Numerator (accord. 
ing to the fore-going Rules,) which root re 
ſerve for a new Numerator; alſo the Cube. 
et of the Denominator ſhail be a new De. 
nominator; laftly, This new Fraction wil 
be the Cyhe-roct of the Fraction firit propoſed ; 80 the 
Cube ret of 5 is 2 ; for the Cube. rooi of 8 is 2 for a new 
Naumets zer; alſo the Cube-root of 27 is 3 for a new Denv- 
mwinator, iu like manner the Cbe-r00t of 4+ is +, Bur here 
nate diligently, that the Fractioñ whole Cube-roor is re- 
quired, muſt be in its leaſt Terms before any Extraction 
be made ; for u frequently happens that the Fraction fit 
given hes not a perfect root, though, when ſuch Fraction is 
reduced to ts leuſt Terms, the root thereof may be ex- 
tracted: So in this Fraction 35 neither the 5 nor 
Clos 
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Denominator has a perfect Cubetreot, yet the ſaid 354, being 
reduced to its leaſt I erms +5 (by che Fourth Rule of the 
Seventeenth Chapter) the Cube 7007 of this may be cxtra- 
ed; for the Cube-rcor of 8 is 2 for a new Numcrator, 
alſo the Cube-root of 27 is 3 for a new Denominator , 10 
that the Cube. root of 55 (Which is equal to ;?) is found to 
be 3. S ; 


XXV. T be Cube-r00r of a Fraction which has not a per- 
ſect Cube-root may be found near in this manner; viz re— 
duce the Fraction given to a Decimal Fraction, by the I hird 
Rule of the Twenty third Chapter; the more Places are in 
the Decimal, the ncarer will the Root be found: But the 
Decimal muſt confift of Tervarice of Places, to wit, either 
of Three, Six, Ninc, or Twelve, Cc. Places; then extract 
the Cube- oot of the Numerator of that Decimal, as if it 
were a whole Number, (according to the Rule before giver,) 
which Root found ſhall be a Decimal expreſſing near the 
Cube-101t of the Fraction propoſed. 

So if the Cube-1608 of + were required, I reduce the ſaid 
to a Decimal, whoſe Numerator muy ccntift of Ternaries of 
Places, to wit, into this, 666666666666, Sc. then extracting 
the Cube-roct thereof, I find ,8735, which is very near the 
Cube-roce of 2. 


VI. The Cube-root of a mixt-Nomber commenſurate 
to its Root may be found ia the ſame manner as in the 
Twenty fourth Rule of this Chapter; the mixt Number being 
hiſt reduced to an improper Fraction, (by the Teath Rule of 
the Seventrenth Chapter.) 

So the Cube roar of 12 34 is diſcovered to be 2 £, viz. tre- 
ducing 12 42 to this improper Fraction 2, the Cube: root 
of 343 will be found + or 2+, And here the ſame Caution 
to be obſerved as in tbe Tweuty fourth Rule of this Chapter, 


| viz, the fracrional part of the mixt Number, or the improper 


Fraction equivalent to the mixt Number, muſt be exprefled 
by a Numerator and Deuominatcr iu the leaſt Terms, beture 


* 


XXVII. When the mixt Number, whoſe Cube root is re- 
quired, has not a perfect Cube - root, this Character, “ c. is 
ulually prefixed before ſuch mixt Number; ſo the Cube- 


root of 2 + is thus expreſſed, J c. 2 + Likewiſe / c. { 
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denores the Cube. root of r, which is a Fraction whoſe Cube. 
ot is ine xpreſſib e by any true or rational Number: But if yy 
defire to know the Cube root near, of a mixt Number which 
has not a perfect Cube. root, reduce the fractional Part of the 
mixt Number to a Decimal, (as in the Twenty fifth Rule ot 
this Chaprer,) and annex the Decimal fo found to the Inte. 
gers of the.mixt Number; then cſteeming the ſaid Integer; 
with the Decimal fo annex-d as one entire Number, extrad 
the Cube. root thereof and from the Roor_found, cut | 
always to the Right hand ſo many Places as there were Point; 
over the {aid Decimal annexed, which Places fo cut off will be 
the fractional Part of the Root, and thoſe remaining on the 
Left hand ſhall be the Integers af the Root: So the Cubes roc 
of 2+ 151.334, and ſomewbat more, 


VIVVVIIl I might here proceed to ſhew the Extraction of the 

Roots of the Biquadzate, (or Fourth Power,) the Fifth Power 
Se. bur their Operation being exceeding tedious, and hard!) 
intelligible without the Knowledge of Algebra, I ſhall only i, 
this Place touch upon the Extraction of the Biquadrate.1ut 


becauſe it may be extracted by the Rules delivered in the thir. | 


ty ſecond Chapter, and refer the more curious Arithmeticiar 
tor further Satisfaction in this Matter, to my Treatiſe of the 
Elements of Algebra. 


XXIX. A quadrate or ſquare Number multiplied by i: 
ſelf produces à Biquadrate Number: 50 
To extrat multiplied by it felt produces the Biquadrit: 


the Biquadrate 16. Therefore if a Number be propeſed 


Root. and the Biquadrate- root of it is required, 

firſt extract the quadrate or Square root of 
the laid given Number, and then extract the Square: rot of that 
Root for the Biquadrate-root ſougbt. Thus if 20936 be 2 
Number propounded, the Biquadrate- root thereof will be 
found 12: For the Squarz-root of 20736 is 144, and the 
Square-root of 144 is 12. When the given Number has not 
a perfect Biquadrire-rcor, you are to annex Quaternaries of 
Cyphere, to wit, either 4, 8, 12, or 16, Ge. Cyphers, and 
then proceed as before; lo you'll find the Root near, whoſe 
fraction Parr will be a D2cimal, Thus the Biquadrate-root 
of 7 18 near 1.62, 


CHA PF 


Oo SS © £2 


* 5 
e 


Chap. XXXIV. _— 
CHAP. XXIV. 


The Relation of Numbers in Ofiantity. 


I. 5 A HUS. far fingle Arithmerick + Com par uive Arithme- 


tick enſues, which is Wrk'd by Numbers, as they are 


conſider'd to have Relation one to another. 


IT. This Relation conſiſts in Quantity, or Boetius Arith; 
Quality, I. 1, cap. 21. 


III. Relation in Quantity is the Reference or Reſpect, that 
the Numbers themſelves have one to another: As when the 
Compariſon is made between 6 and 2, or 2 aud 6: 5 and 3, or 


| 3 and-5. 


IV. Bere the Terms or Numbers propoſed are always two, 
of which the firſt is called the Artecedent, and the other the 
Unſequent : So in the firft Example, 61s the Antecedenr, and 
2 the Conſequznt ; And in the ſecond, 2 is the Antccedcnt, and 
6 the Conſequent, 

V. Relation in Quantity conſiſts either in the Difference, or 
elle in the Rate or Reaſon that is found berwen he Terms 
propounded. 


VI. The Difference of two Numbers is the Remainder 
left after Subtraction of the leſs out of the , \ 
| a Diff. rence. 
greater: So 6 and 2 being the Terms given, | 
q is the Difference between them; for it you ſubtract 2 from 
6, the Remainder is 4. 


VII. The Rate or Reaſon between Two Numbers is the 
Quotient of the Autecedent divided by ihe 
Conſequent ; So if it be Cemanded what Rate or Reaſon, 
Rate or Reaſon 6 has to 2, I anſwer, triple 
Reafon : For if you divide 6 the Antecedent, by 2 the Conſe- 
my the Quotient is 3; 2 being containcd juſt 3 times in 6. 
a like manner there is a ſubttipſe Reaſon berween 2 and 6 ; 
tor if you divide 2 by 6, the Quotient is S, or (which is all 
one) +; becauſe 6 being not once found in 6, there remains 2 
for the Numcrator, 6 the Diviſor being the Denominaror of 
the Fraction pro uced in the Quotient, according to the Ninth 
Rule of the Sixteenth Chapter afore going. 
B b 2 VII. This 
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VIII. This Rate or Reaſon of Numbers is either equal ot 
unequal, 
IX. Equal Reaſon is the Relation that 
Equal Raſoen. equal Numbers have to one another: As 5 to 
5s. 6 t06; % 9, Gee 
X. Here the one being divided by the other, the Quotient 
is always an Unit: For it it be demanded how often $5 is in 


5, the Anſwer is I. 
XI. Unequal Reaſon is the Relation that unequal Num— 
bers bave one to another; and this either of 
Unequal Reaſon, the greater to the leſs, or of the leſs to the 
greater. 

XII. Unequal Rcuſon of the greater to the leſs, is when 
the greater Verm. is Antecedent: as of 6 to 2, 5 to 3, and 

tbe like. 
XIII. Here the Quotient of the Antecedent divided by 
the Conſeqvent is always greater than an Unit: So 6 di 
v.ded by 2, the Quotient is 3, and 5 divided by 3, the Quo. 
dient 15 1 7. | 

XIV. Un qval Reaſon of tbe leſs to the greater, is when the 
leſs Lerm is Antecedent: as of 210 6, 3 to 5, Ce. 

XI. Here the Quotient of the Antecedent divided by the 
Conſequent is always leſs than an Unit: So 2 divided by 5, 
the Quotient is 3 or 4; and 3 divided by 5, the Quotient 
13 +. 

XI. Each of theſe Kinds of nnequal Reaſon is again ſub— 
&1v1dee into Five other So:ts of Varietics, of which the Thee 
urit are fimple, and the other two are mixt. 

XVII. The fimple Kinds of unequal Reaſon are 1, Manifold. 
2. Superparticular. 3. Superpartient, 

III. Manie Reaſon of the greater to the leſs is, when 

the Conſcquent is contained in the àntece- 


Mautfeld Ra. dent divers times without any part remaining: 


fen. As 4 102, 8 to 4,16 to 8, which is alto call'd 
double Reaſon, becauſe the leſs is contained 
twice in the greater; ſo 6 to 2 is triple Reaſon, 8 to 2 18 
tynrto'd Realen, Soe. 
XIX. Here the Quotient of the Antecedent divided by the 
Conſequent is always a whole Number: So 8 divided by 2, 
the Quotient is 4. 9 0 5 


XX. The 
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XX, The oppoſite of this Kind, viz. of the leſs to the greater, 
is termed Submanitold : Examples bereof are 
1104, 4 to 8, 8 r046, Sc. Likewile 2 to Submanifeld. 
6, 2 to 8, 2 to 10, Oe. 


XXI. Superparticular is, when the Antecedent contains the 
Conlequent once, and beſides an Aliquot part 
of the Conſe queat; that is, an half, a third, a Super particular. 
fourth, or a fifth Part, Sc. ct the Conſequent; 
26 3 to 2, 4103, 5 co 4, 6 to 5. and the like; here 3 dir) + 
ded by 2, the Quotient is 14+ and 4 being divided by 3, the 
Quotient is 14. In like manner 5 divided by 4, the Quotient 
is 17, and 6 divided by 5 the Quotient is 1 +; therefore I ſay 
2 and half 2 (that is 1) conſtitute 3: So likewiſe 3 and one 
third Part of 3 (viz. 1.) make 4, and fe of the reſt. 


XXII. Here the Quotient of the Antecedent divided by the 
Conſequent is a mixt Number, whoſe whole Part, as alſo the 
Numerator of the Fraction annexed, is always an Unit: As is 
obſervable in the Examples laſt mentioned. 


XXIII The oppoſite Reaſon of this kind is 
Subluperparticular, as 2 to 3, 3 to 4, 4 to Subſuperpairie 
5, 5 to 6, Sc. lar. ä 


XXIV. Superpartient is, when the Antecedent contains the 
Conſe quent once, and beſides ſeveral Parts of 
the Conſequent: As 5 to 3, 7 to 5, 7 to 4, Superpartient, 
| 805, 9 tos, 11 to 7, Sc. here 5 divided by 
3, the Quotient is 15, and therefore 5 contains 2 ence, and 3, 


n I of z; for 3 and two thirds of 3 (viz. 2) conſtitute 5. 


: XXV. Here the Quotient of the Antecedent divided by the 
1 Conſcquent is a mixt Number, whoſe whole Part being an 
4 Lait, has always for the Numerztor of tbe Fraction annexed 
s o it a Number compoſed of more Units than cne : Sy the 

Compariſon being made between 5 and 3, and 5 the Antece- 
e Cent being divided by 3 the Conſequent, the Quotien; is 1 2, 


XXV. The oppoſite of this Reaton is Sub- 
ſuperpartient : Examples hereof ate 3 to Ss, Sufi per par- 
3 to 7, 4 to 7, 5 to 8, 5 to 9, 7 for, and tient. 
ne ide like. : 
| XXVIZ 
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XXVII. The mixt Kind of unequal Reaſons are Manifo! 
Superparricvlar, and Manifold Superpartient. 


XXVIII. Manifold Superparticular Reaſon is, when th+ 

Antecedent contains the Conſequent dirty; 

Manifold Su- Times, and beſides an Aliquot part of th; 

per particular. Conſequent; as 5 to 2, Jo to 3, 1) t0 % 
21 to 5, and the like, 


XXIX. Here the Quotient of the Antecedent divided |y 
the Conſequent, is a mixt Number, whoſe whole part cc. 
fitting of more Units than one, has always an Unit for ge 
Numerator of the Fraction annexed to it; fo 5 divided þ 
2, the Quotient is 2 +, and 21 divided by 5, the Quotient! 
4 7+ 

Submanifeold, 
Superpar ticular, 


XXX. The oppoſite of this Reaſon is $14. 
manifold Superparticular ; as 2 to 5, 2'to 7, 
to 7, 4 to 9, &c. | 


XXX1, Manifold Superpartient is, when the Antecedent con. 
Manifeld Su. bomaias the Conſequent ſeveral times, and 
neee beſides, divers Parts of the Conſequent; 2 

* ; 8 to 3, 17 to 5, 19 to 4, 27 to 5, Ge. 

XXXII. Here the Quotient of the Antecedent, divided by 
the Conſequent, is a mixt Number, whoſe whole Part, 2 
alſo the Numera'or of the Fra Sion, an nexed to it, is alway; 
a Number c »npoſed of more Units than one: So 8 divided by 
3, the Quotient is 2 +, and 28 divided by 5, the Quotient 
15 5. 


XXXIII. The oppoſite here is Submanif 
Superpartient; 28 3 to 8, $1017, 4 to 19, * 
to 28, and the like, 


Sutmanifcld 
Superpartient. 


Thele are the ſeveral Kinds or Varieties of the Rates, ot 
Reaſons that are found amongſt Numbers; fo that no tw 
Numbers whatloever can be named, but the Rate or Reaſor 
between them is comprehended under one of theſe five Kinds 
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CHAP, . 


The Relation of Numbers in Qualily, where of 


- y * — 4 o 
Arithmetical and Geometrical Proportion. 


I, R Elation in Quality (otherwiſe called Proportion) is 
either the Reference or Reſpect that 

the Reaſons of Numbers have one ro ano- Vide Euclid |. 

ther, or elſe, which the Differences of Num- 3. d. 5. & A. 

bers have one to another, fted Arith, c 5. 


II. Therefore here the Terms propoſed ought always to 
be more than two; for otherwiſe there cannot be a Comp. 
iſon of Reaſons or Differences in the plural Number, 


III. This Proportion is either Arithmetical, or Geome- 
rrical, 


( 
IV. Arithmerical Proport.on is, when ſeveral Numbers 
differ according to an equal Difference, às 2, 
4. 6, 8, 10, Sc. here 2 is the common Arithmeticai 
Difference between 2 and 4, 4 and 6, C and Preportion, 
„Saudi, Se. 1; 2, 3, 4, . 6; 73 8, Ge. 
differ by Arithmetical Proportion, 1 being the common Diffe- 


| rence between them. 


V. Arithmetical Proportion is either continued or inter- 
rupted. 


VI. Arithmetical Proportion continued, is, when divers 
Numbers are linked rogether by a continual 
Progreſſion of equal Differences. Such are I. Continued, 
the Examples laft propcunced, as allo theſe 
, 3, 5, 7. 9, 11, 13, Ce. And 100000, 2600000, 35c000, 
400000, Se. 


VII. In a Rank of Numbers that differ by Arichmetical 
Proportion continued, the Sum of rhe firſt and laſt Terms 


being multiplied by half the Number of the Terms, the 


Product is the Total Sum of all the Terms: So it being 
demanded, how many Strokes the Clock firikes between 
Midaight 
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Midnight and Noon: the Terms of the Progreſſion in this 
Queſtion are I welve ; VIZ, I, 2, 3, 4, 5, 6, 7 8, 9, 10, it, 
12; for in that Order the Clock ſtrikes. Therefore if | 
multiply 13, the Sum of 12 and x (the firſt and laſt Terme) 
by 6 (being half the Number of the Ferms,) the Produc i; 
78, which is the total Sum ot all the Terms given being added 


together. 


VII!, Or thus, Multiply the Number of the Terms by 
the half Sum of tbe firſt and laſt Terms, and then likewit: 
the Product will give you the Total of all the Terms: $ 
13, 11, 9, 7, 5, 3, being given, their Total is 48; for 8 the 


half Sum of 13 and 3, the firſt and laſt Terms, being multiplied 


by 6, the Number of the Terms, the Product 1s 48. 
IX Three Numbers being propoſed thar differ by Arithme. 


tical Proportion continued, the Mean being doubled, ts equa] | 


to the Sum of the Extremes: So if 5, 6, 7. be given, 
6 being doubled, is equal to the Sum of 5 and 3, the two 
Extremes. 


X. Arithmetical Proportion may be continued either vp. | 


wards or downwards, 


XI. Upwards, when the Terms of the Progreſ: 


Upm ar di. theſe, 1, 2, 3, 4, 3 6, Sc. And this laft Rank 15 


more particularly termed Natural Progreſſion, 


XII. Here, when the firſt Term is alſo the common Difference 


of the Terms, the laſt Term being divided by the Number cf 
the Terms, the Quotient will give you the int Term of thc 
Rank: Again in tbis Cale, the firſt Term multiplied by the 


Number ef the Terms produces the laft Term: So this Rank 


3, 6, 9, 12, 15, 18, 21, being propoſed, in which 3 is both 
the ficſt Term, and allo the common Difference of the Terms; 
I lay 21, the lait Term be ing divided by 7 the Number of the 


Terms, the Quotient is 3 the firſt Term; contrariwiſe the 


&:ft Term multiplied by 7 produces 21 the laſt Term. 


VII. Arith: 


ſion encreaſe, as theſe, 2, 4, 6, 8, 10, 12, Sc. er 
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XII. Arithmetical Proportion continued downwards, is, 


' when the Terms of the Progreſſion decreaſe : 


such as are 35, 32, 29, 26, 23, 20: And 40, Dowpnward:. 
3 33 205 2585 20, 15. 10, 5 _ 


xIV. Here, when the laſt Term is alſo the common Diffe- 
rence of the Terms, the firſt Term being divi- 


ded by the Number of the Terms, the Quo- This Rule #5 


ill gi . he Inverſe 
tient will give you the laft Term: Again, the 

llt Term multiplied by the Number of the the ach Rule 
Terms, produces the firſt Term of the Rank. fore going. 


For Example; This Rank 40, 33, 30, 25, 20, 15, 10, 5, 


being propoſed, in which 5 is both the laſt Term, and like- 


wiſe the Common Difference of the Terms; I ſay, 40, the 
firſt Term being divided by 8 the Number of the Terms, the 
Quotient is 5 the laſt Term: On tbe other fide, 5 the laſt 
Term being multiplied by 8, the Product is 40 the firſt 
Term. 


Xy. Arithmetical Proportion interrupted, is, when the 
Progreſſion is diſcontinued : As 1n theſe Num- | 
bers, 2, 4, 8, 10; here 2 and 4 being com- 2 Interrupted. 
pared With 8 and 10, differ according to Arith- 


| metical Proportion; but ſo do not 4 and & differ; for 2 is the 


common Difference berwixt 2 and 4, 8 and 10; whereas 
the Difference betwixt 4 and 8 is 4. In like manner 
„ 14, 17, 23, differ by Arichmetical Propoction interrupr- 


Uo, 


XVI. Four Numbers being given, that differ by Arith- 
metical Proportion either continued or interrupred, the Sum 
of the two Means is equal to the Sum of the rwo Extremes: 
50 5, 6, 7, 8, being given, the Sum of 6 and 7, the two 
mean Numbers, is equal to the Sum of 5 and 8, the two 
Extremes; and 8, 14, 17, and 23, beiag propounded, the 
dum of i and 1 being added together, is equal to the Sum 


& 8 and 23. 


WII. Geometrical Proportion is, when feveral Numbers 

liffer according to like e Rate or Reaſon ; that 8. 8 

„ when the Reaſons of Numbers beiug com- eas ogg 

pared together are equal, So 1, 2, 4, 8, 16, * 
„ 327 
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32, Se. which differ one from another by double Reaſon, are 
ſaid to differ by Geometrical Proportion; for as 1 is hall 2, ( 
2 is half 4, 4 half 8, 8 half 16, 16 half 32, Ce. 


III. Geometrical Proportion is eithet continued or inter. 
rupted. 


XIx. Geometrical Proportion continued, is, when divers Num. 

; bers are linked together by a continual Progreſ. 

1. Continued, ſion of the like Reaſon : Of this Sort is the Ex. 
ample laſt given; for as 1 is to 2, ſo is 2104, 


4 108, 8 to 16, 16 to 32, Cc. So likewiſe che Numbers 3, 9, 
27, $1, 243, 729, Sc. ditfer by Geometrical Proportion con- 


tinued, viz. by triple Reaſon, every one of them being con- 
tained three Times in the next Number that follows it. 


XX. In Numbers contiaually proportional from 1, the firſt 
Number from 1 is the Root or firſt Power, the ſecond is the 
Square or ſecond Power, the third the Cube or third Power, 
the fourth the Biquadrate or fourth Power, the fifth the fifth 
Power, the-fixth the ſixth Power, Ge. So in this Rank o 
Numbers, 1, 3, 9. 27, 81, 243, 729, Ge. 3 is the Root, 9 
the Square, 27_the Cube, 81 the Biquadrate, 243 the fifth 
Power, 729 the ſixth Power, Sc. 


XXI. The Root being multiplied by it ſelf produces the 
Square, Waich being again multiplyed by the 
Mean Pro- Root, produces the Cube, and fo every Pro- 
portion ali. portional being multiplied by the Root, produ- 
ces the proportional next above it, and then 
the Numbers com prehended between 1, and the laſt Number 
produced, are called mean Proportionals: So in this Rank of 
e rob e ps I» 2, 4, 8, 16, 32, Sc. 2 the Root being 
multiplied by itſelf produces 4 the Square, which being again 
multiplied by 2, produces 8 the Cube; then 8 being multipli- 
ed by 2, the Product is 16 the Biquadrate, and fo of the reſt 
in their Order 3 and here, 2, 4, 857 and 16, Are the mein 
Proportionals in the Rank propoſed. 


3 XXII. If you multiply the Root by it (elf, 
1 and conſequently the ſubſequent Numbcrs 
Briggius 4. by themſelves, the Numbers intercepted be- 
r and the Number laſt produced may 
ren unlitiy be called contirual Means: So 15 
5 
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be given for the Root, that multiplied by it ſelf, the Product is 
4, which being again multiplied by it ſelf, produces 16, then 
16 in like manner ſquared produces 256, which likewiſe multi— 
plied by itſelf produceth 65536; I ſay then, 2, 4,16, and 256 
are continual Means berween 1 and 65536. 


XXIII. The continual Means comprehended between any 
Number given and, are diſcovered by a continued Extrac- 
tion of the ſquare Roots; for Example, 65536 being given, 
the Root thereof extracted is 256, whoſe Root is 16; then 
the Root of 16 is 4, and the Root of 4 is 2 ; ſo that at laſt I 
find 256, 16, 4, and 2 to be continual Means intercepted be- 
twixt 65536 and 1 as before, 


XXIV. In Numbers that encreaſe by Geometrical Propor- 
tion continued, it you multiply the laſt Term by the Quo- 
tient of any one of the Terms divided by another Term, 
which being leſs, is next to it, and then deducting the firſt 
Term ont of that Product, divide the Remainder by a 
Number that it is an Unit leſs than the Quotient, the laſt 
Quotient will give you the Total of all the Terms propoſed 1n 
the Progreffioa. So this Rank 2, 6, 18, 54, 162, 486, 1458, 
being propuunded, wherein the Proportionals differ by ſub- 
triple Proportion, I firſt rake 2 and 6 the two firſt Terms, 
and dividing 6 by 2, I find the Quotient 3: Then multiply- 
ing 1458 the laſt Term, by 3 the Quotient, the Product is 
4374, out of which if 1 deduct 2 the firft Term, the Re- 
mainder is 4372. Which being divided by 2 (viz. a Num- 
ber that is an Unit leſs than three the Nuotienr,) the laft 


Quotient gives we 2:86, Which is the Toral Sum of the given 
Froportionals, 


XXV. Three Proportiunals being given, the Square of the 
Mean is equal 16 the Product of the Extremes: So 4, 8, and 
1s being propounded, 8 times 8 being 64, is equal ro 4 Times 
16, Which is lixewile 64. 


XVII. Geometrical! Proportion interrupted is, when the 
Progreſſion of like Reafon is diſcontinued, in 
luch ſort, that the four Numbers being given, 2. Interrupted, 
the ke Reaſon is not found between the 
ſecond and third, that is between the firft and ſecond, and 
the third and fourth; of this fort = theſe Numbers 2, 4, 16, 
GC 2 


I .4 
mY 
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323 here, 2s 21S to 4, ſo is 16 to 323 for they differ by 
double Reaſon ; bur as 2 is to 4, ſo is not 4 to 16, for 4 and 
16 differ by fourfold Reaſon, 4 being contained 4 Times in 
16: So likewiſe 4, 8, 8, 16, differ according to Geometricil 
Proportion interrupted. 


XXVII. The Numbers of Multiplication and Diviſion arg 
proportional; for in Multiplication, as 1 is to the Multipli- 
cator, ſo is the Multiplicand to the Product, or as 1 is to the 
Multiplicand, ſo is the Multiplicator to the Product: Again, 
in Diviſion, as the Diviſor is to 1, ſo is the Dividend to the 
Quotient: Or as the Diviſor is to the Dividend, ſo 1s 1 to the 
Quotient. 5 8 

XXVII. Four proportional Numbers whatſoever being 
given, the Product of the two Means is gen! to the Product 
of the two Extremes: So 2, 4, 16, 32, being propoſed, 4 
times 16 ( which is 64) is equal to 2 times 32, Which is like. 
wiſe 64. 


Here ends the Firſt Book, which contains all that is ab. 
lutely neceſſary, for the full underflanding of Common e 
Practical Arithmetick. Such as defire to ſee how the ſame 1: 
performed by Artificial, or Borrow'd Numbers, called Log«- 
rithms, may peruſe Mr. Wingate's Second Bok, being a diſtin% 
Treatiſe of Artificial Arithmetich. | 
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Appendix. 201 
An Explication of ſeveral Nor Es 


or CHARACTERS, which, for Brevity s 


ſake, are uſed in this AP PEN DIX. 


HIS + is a Note of Addition, fipnifying that the 

Number which follows ſuch S%n is to be added to 

the Number preceeding it; lo 3 T 4 implies that 4.1s 

to be added to 3: Sometimes allo when no Number is placed 

next after the ſaid Note, it ſhews that the Number preceeding is 

not exactly exprels'd ; fo the Square. root of 2 is 1.414 + or 
1-414, Se. that is, 1 5524 and ſoinewhart more. 

This — is a Sign of Subtrattion, ſignify ing that the Number 
Which follows ſuch Sign is to be ſubrrated from the Number 
preceeding it; ſo 6 — 2 ſignifies the Difference between 6 and 
2, or 2 to be ſubtratted from 6 


This -+ is a Sign of Multiplication, denoting that the 


Number which preceeds fuch- Sign is to be multiplied into, or 
by the Number foliowing the Sign: So 3-+4 implies that 3 
is to be multiplied by 4 ; , likewile by 3 X 4 X $8 is under- 
ſtood the continual /Afultiplication of the Numbers 3, 4, and 
8; viz. 3 is to be multiplied by 4, and the Product is to be 
multiplied by 8. Sometimes allo the ſaid Sign has Refe- 
rence to as many of the precceding or following Numbers 28 
bave a little Line placed over them; ſo 3 X 2 X 6 or 
2X 6 X 3 bgnih:s that 3 is to be multiplied by the Sum 
of 2 and 6, Likewiſe B=5 X3.0r 3 X8 — 5 implies that 
3 is to be multiplied by the Difference between 8 and 5. 


And farther, if A and B repreſeur Two Numbers, then 
A-- B or AB implies the Product of the Multiplication of 


thoſe Numbers: Likewiſe B -C + A ſignifies the Product 
erifiog from the Mtiplication of the Exceſs of the Num- 
ber B above the Number C, by (or into) the Number A. 
Again, if AB and AC repreſent Two. Lines, then . 
ABX AC implies a rectangular Figure or long Square made of 
the Lines AB and AC, 

Numbers placed as you ſee in the Margin, denote a Di- 
viſor, a Dividend, and a Quotient, ro wit, 3 the Di- 

viſor, 18 the Dividend, and 6 the Quotient; the 3) 18 (6 
like is to be underſtood of ather Numbers fo dit. 


poſed. 
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Numbers placed after the manner of a Fraktion dencte 
a Nuctient, which ariſes from dividing the Numerator by 


2 Xs X 6 


the Denominator ; lo 1s equal to the Quotient, 


_ 


4 +4 
which ariſes from dividing the Produt of the continua! 
Multiplication of 2, 5, and 6 by the Product of 3 multiplied 
by 4. 

Four Numbers ſet as you ſce in the Margin are Gecme 
erical Proportionals, vix. AS 2 is to q, lo is6 


3745 6:12 to 12: or if 2 give 4, then 6 will give 


12, Sometimes allo they are placed thus, 
„ 

This = is a Note of Equality or Equation; fo, by 
3X4 = 5X2, is ſignificd that the Sum of 3 and 4 is «qual 
ro the Sum of 5 and 2: Allo 79—3==9—; ſignifies that 
the Difference between 7 and 3 is equal to the Difference 
between 9 and 5; that is, 7 leſſened by 3, leaves the ſam: 
Remainder, as 9 leſſened by 3. Allo 4X3==12 implics 
that the Product of the Multiplication of 4 by 3 is <quil 
to 12, 

> This is a Sign of Majority, fignify ing that the Numb: 
on the Lefr-hand of ſuch Sign is greater than the Number on 
the Right-hand of it; ſo 5 >3 implies that 5 is greater than 


< This is a Sign of Minority, denoting that the Number 
on the Left-hand of ſuch Sign is leſs than rhe Number on the 
Right-hand thereof; ſo 3 << 5 implies that 3 is lets than 5, 

This Character / or J q. ſignifies the Square-roor of the 
Number which follows it; ſo / 144 implies the Square-root 
of 144, to wit 12. 

Allo this c. denotes the Cube. root of the Number which 
follows it: So y/ c. 1728 ſignilies the Cubs.root of 1728, 
which Cube root will be found to be 12, 
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PPENDIX 


HAF. I. 
Of Contractions in the Rule of Three. 


UCH as are well skill'd in the Parts of Arithmetieh, 
which have been fully laid open in the Precceding 
Book, and are mindful] of the Notes or mboli before 
explained, will find no Difficulty in the 1, 2, 3, 4, 5, 


Ind 10th Chapters of this Appendix ; in which ſeveral compen- 


dious Operations, no lels delightful than uſeful, are methodi- 
cally handled, and the r-ft will be as eaſy to thoſe chat are but 
meanly acquainted with Geometrical Demonſtration. 


II. To repeat the brief Ways of Multiplication ſet forth in 
the Tenth, Eleventh, and Twelfth Rules of the Fifth Cha p- 
ter, or thoſe of Diviſion, in the Eleventh, Fifteenth, and Six: 
tenth Rules of the . Cbapter afore going, would be a ſu- 
perfluons Work; and therefore I ſuppoſe the Reader to be 
tbrougbly acquainted with them, as alſo wich competent 
Knowledge in the Operations of Frafticns both Vulgar and 
Deci mal. | 


Dad 2 III. It 
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III. It will be no ſmall Advantage to the Pra8tical Arith- 
| metician, to have by Heart not on- 


27 # * ly the common Table of Multiplica- 
3 * tion, but this alſo in the Margin, to 
4 : the End that when a Number is gi. 
F : ven ro be multiplied or divided by 
6 { 12 (which happens in the Reduction 
7 4 of Shillings to Penceand the converſe) 
81 2 the Product or Quotient may be (er 
97 C19? down in one Line only, as in the fol 
lowing Examples. 
3472 4736 
12 12 
12) 41664 (3472 12) 56832 (4736 


VI. When a whole Number is given to be divided by a Di- 
viſor, which is equal to the Produ# of the Multiplication of 
the two ſingle Fig: res, inftead of dividing by that Diviſor, yon 
may hrft divide by one of thoſe fingle Figures, and then di- 
vide the Quotient by the other; ſo will the laſt Quotient be the 
lame as if the Diviſion had been finiſned by the Diviſor firſt 
given: Thus if 3466 Farthings be given to be reduced 
to Shillings, becauſe 8 + 6=—48, I firſt divide 3466 by 8, ſo 

there will-ariie 433 for a new Dividend, and 

8) 3466 2 Farthings remain; then I divide the ſaid 

4. d. 433 by 6, to there will ariſe 724 or 72 Sbil- 

6) 433 (72:2: ling 2 Pence, which with the 2 Farthings 

remaining of the firſt Diviſion make in all 

72 5. 27 d. which is the very Quotient, when 3466 Farthings are 

divided by 48. Note, that you are to reſerve a Farthing for 

every Unit remaining of the firſt Divifion by 8, and 2 Pence 

for every Unit remaining of the ſecond Divifion by 6. The 
Reaton of the Operation is evident, for + of 4 == t. 

In like manner, if 9136 Pence are given to be reduced to 
Pounds, becauſe 240 d. I alſo 6 X 40 = 240, therefore, 
if 7136 Pence be firſt d;vided by 6, the Quotient will give 
1189 fix Pences, and 2 Pence remain; then if 1189 be divi 
ded by 40, (that is by 4, after 9 the laſt Place of the 
Dividend towards the Right-hand is cut off,) the Quotient 
will be 291. and there will remain 29 6x Pences, or 3 

: "ic 
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which together with the 2 Pence 

remaining of the firſt Diviſion, 6) 7136 

and the ſaid 29/. makes in all ki: bs d. 
291. 14 7. 8 d. which is the ſame qo) 118% (19: 14: 8 
with the Quotient, when 7136 

Pence are divided by 240, for 5 of 224. 


Again, ſappoſe 3463 Pence are given to be reduced to 
Shillings ; foraſmuch as 4 X 3-12, I firſt divide 3463 by 
4, ſo there will ariſe 865 for a new Dividend, and 3 Pence 
remain: Then I divide the ſaid 865 by 3, ſo there will ariſe 
12887 or 288 5. 4d. which with the 3 Pence | 
before remaining make 288 s, 7 d. which 4) 3463 
is the ſame with the Quotient, when 1 
3463 Pence are divided by 12, for + of 3) 865 (288.7 


nn 
dA 


„. In the Rule of Three as well Direct as Inverſe, when the 
Diviſor ich either of the other Two given Numbers may be 
ſeverally divided by ſome common Meaſure, without leaving 


any Remainder, the Quotients may be taken for new Terms, 


and proceeding in hke manner as often as poſſible, the O 
ration according to the Tenth Rule of the Eighth Chapter, or 
the Second Rule of the Ninth Chapter, will be much contrac- 
ted: So if ir be demanded, what $52 Yards of Cloth will coft at 
the Rate of 211. for 14 Yards; the Anſwer will be found 58 
Pounds in manner following. 


coats $6508 


In the firſt Rank you may obſcrve that the Piviſor 14 and 
the ſecond Term 21, being ſeverally divided by their common 
Meaſure 7, the three new Terms (in the ſecond Rank) will 
be 2, 3, 52. Again, in the ſecond Rank, the Divifor 2 and 
the third Term 52 being ſeverally divided by their common 
Meaſure 2, the three new Terms (in the third Rank) will 
be 1, 3, 26. Laſtly, working with theſe according ro the Rule 


of Three DireR, the Anſwer to the Queſtion, (or Fourth Term,) 


will appear to be 78, 


Another 
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Another Example, If 21 Men can finiſh a Work in 16 Days, 
what Time muſt be allowed to 12 Men for the finiſhing of ſuch 
a Work ? Anſwer 28 Days. | 


Men, Days, Men; 
TED LUEY | 

7. oo 10+ co + 4 

Tier $4553 T6 Baſe: 


In the firſt Rank you may obſerve, That the Diviſer 12 (tg 
the Rule is Inverſe.) and the firſt Term 21 being ſeverally di. 
vided by their common Mealure 3, the three new Terms in 
the ſecond Rank, will be 7, 16, 4 Again, in the fcconi 
Rank, the Diviſor 4, and the ſecond Term 16 being (everally 
divided by their common Meaſure 4, the three new Terms in 
the third Rank will be 7, 4, 1. Laſtly, working with theſe as the 
Rule of Three Inverſe requires, the Anſwer to the Queſtion (01 
fourth Term) will be found 28. 


VI. In the Rule of Three, as well Direct as Inverſe, when the 
Diviſor and either of the other two Terms are Fractions hav- 
ing a common Denomination, the Denominators may be 
re jected, and their Numerators retained' as new Terms: So 
if it be demanded what is the Value of + of an EI, when 7 0 
an Ell are worth 66 Pence, the Anſwer will be found 15 
Pence, and the Work will Rand as you ſee. 


66. . 7 
92666. 
5422 7 (146 


Another Example. If 3 Yards of Scarlet. Cloth col 
8 J. 15 . What is the price of one Yard at that Rate ? An/wvo, 
21 6. $4 


my wy 
* * 


8 


15. 35 1 
3 •44„7 . [ (25 


VI. In the Rule of Three as well Direct as Inverſe, when 
the Diviſor only is a Fraction, either of the other two 
Terms may be reduced to a Fraction of the ſame Denomi- 
nator, and then the Denominators may be rejected, as before 

in 
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ia the fixth Rule. Alſo when one of the three given Terms is 
1 Fraction. and is not the Diviſor, the Diviſor may be redu- 
ced to a Fraction of the ſame Denomination with the Fraction 
urſt given, and then the common Denominators may be like- 
wile cancelled. He 

An Example of the firſt Caſe may be this, if T of a Yard 
coft 14 5, What is the Price of 1 Yard ? Anſwer, 16 Shillings. 


yards ſhill. yard 


Se dSc+ 44 
E145 55:7 
*;..., 14 .. + 9 (10 iT: 


An Example of the ſecond Cale; if of Stuff that is ! of a 
Yard in Breadth, 7 Yards in Length, will make a Garment ; 
how much of that Stuff which is one Yard in breadth will be 


| {ufficient tor the ſame Purpoſe ? Anſwer 5 + Yards. 


„„ 
5 11 
. ( 7.005 . 


* 
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HAF. III. 
Rules of Practice by Hliguot Parts. 


[. AN Ali quot Part takes its Name from the Latin Word 

Aliquoties ; for ( according to Euclid ) an Aliquot Part is 
of a greater Number ſuch a Part, which being taken (Ali- 
quoties or) certain Times, preciſely conſtitutes that greater 
Number; ſo 3 is an 4ltquer Part of 12; for 3 taken 4 Times, 
exactly makes 12 without any Exceſs or Defect : In like man- 
ner 4 is an Aliquce Part of 20, becauſe 4 taken 5 times, pre- 


cilely makes 20 ; but 7 is not au Aliquot Part of 20, for 9 taken 
twice, wants of 20, and being taken thrice, exceeds 20; this 
kind of Part laſt mentioned, is by Euclid called pars aliquanta, 
of which there will be no Uſe in this Place. 


II. When 
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II. When the Rule of Three Dire has 1 or an Integer for 
the firft Term, it is commonly called a Rule of PraBice, either 
from the great Uſe and Practice of it in common Affairs, or 
elſe for that, Queftions of this Nature may be reſolved by 
Operations more ſpeedy and practical than thoſe of the Rul: 
of Three. 


2 The choiceſt of theſe Rules of Practice may be reduced 
to 5 Caſes, viz. 


1, Of ſhillings under 20, 
5 2, Of pounds and ſhillings, 
When the Price of 1 )3, Of pence under 12. 
or an Integer conſiſts, \q, Of ſhillings and pence, 
| 5, Of pounds, ſhillings, and pence, with 
parts of a penny. 


All theſe Caſes, with others of the like Nature, are handed 
in their Order, 


* 


IV. Any even Number of Shillings is either 2 of a Pound 
(that is 2 Shillings) or elſe is compoſed of 22 /. (ro wit 27 
taken certain Times: So 8s, is compoſed of „ J. (or 2 vhil. 
lings) taken four Times; in like manner 18 3. is compoſed ol 
of 51, taken 9 Times. 


V. When the Price of 1, or an Integer of what Name 
ſoe ver, is 2 Shillings, the Price of as many Integers as on: 
will of that Name is diſcoverable at firſt Sight; ro wit, by ac. 
counting the Double of the Figure which ſtands in the bitt 
Place (towards the Right-hand) of the ſaid Num bers of In- 
tegers as Shillings, and the reſt of the (aid Number 4: 

Pounds: So 345 Yards at 2 Sings 
yard fſhill, yards, the Yard will coſt 341. 10s, for tit 


++ $4. 248 Double of 5 is io, which I writ? 
— COWn a- part as Shillings; then eſteem- 
Anſwer 34% 10 . ing the remaining Figures towards ih! 


Lefr-hand, to wit, 34, as an entite 
Number of Pounds, the Anſwer will be 34 l. 10 5s This Con 
traction is nothing elſe, but dividing the Number of Integers, 
Wnoſe Price is required by 10. 


More 


ith 


[ore 
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More Examples hereof are thee; 
ox, ſhil, oz. 


Yo» + „„ 2GT? 
— — — 

J. 2 

Anſw. 205 14 


4 


yard ſhi, yards. 
30 , 2 5" > I 20 
—: ed as 
'# 5. 
As ſw. n 


77 When the given Price of 1 or an Integer is any even 


Number of Stillings greater than two Shillings, multiply 


the Number of Integers, whoſe Price is required, by half 
the given Number of Shillings, with this Caution, That the 
Double of the Figure which ariſes, in the firſt Flace of the 
product be written a-part as Shi:lings, and the reſt of the 
Product as Pounds: So if it be demanded what 218 Yards, 
ar 8 Shillings the Tard, amounr to, 


the Anſwer will be funnd 877. gs. For * : 1 + "0 

| muitiplo 218 by 4 (which is half 8 — 

the given Number ot Shillinge) ſaying 7 
— 


4 times 8 is 32; here the double of Pans 
2 (to wit, of that Figure which is to : : 
poſſeſs the grit Pace le the Product) Anſwer, 8714 

Is 4, Which 1 ſet a- part as Shillings, keeping 3 in Mind for 
the three Tens; again, 4 times 1 is 4, Which with 3 in 
Mind makes 7; laitly, 4 times 2 makes 8, fo I conclude that 
the Anſwer to the Qucttion is 87/7. 45. The Realon of this 
ContraRion is evicent from the tou and fifth Rules afore- 
going. More Examples of this Rule are theſe following, 


yard, J. yards, 
1. „ 14. 436 


7 
J. 74 
0 In w. 306 4 2 
yas, 4. #7 134 © 
1 18 320 
9 


Anſw. I. 207. 0 


© II. 
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VII. Any odd Number of Shillings is either compos'd of , 
(or 2 5.) and of ;+, (or 15.) or elſe it is compoled of . (or 27 
taken certain times, and of 25 J. (or 1s.) So 35. is compolcd 
of 25. and 1s, Alſo 7. is Compoſed of 25. taken three times 
and of 1s. Likewiſe 13 5. is compoſed of 2 3. taken fix times, 
and of 17, | 

VIII. When the given Price of 1 or an Integer is an c44 
Number of Shillings, work for the greateſt &ven Number ot 
Shiliings contained in that odd Number, according to the 
fifth or ſixth Rule afore going: then for the odd Shiling re- 
maining, take r „f the Number of Integers whoſe Price is 
required, (by the 16th Rule of the fixth Chapter of the pre. 
ceeding Book.) Theſe two Re ſults added together, give the 
Anſvrer to the Q4f:on: So, it it be demanded what 2344 
Ounces, at 1335. the Ounce, will coit, the Anſwer will be 
ow” lt "on fourd 15230. 12s. For if (according to 

3 1 the ſixth Rule of this Chapter) 1 multiply 

1 fo 2344 % 6, (to wir, by half the Remaind- 
= Er, when is abated from 13 the given 
Number of Shillings,) there will ariſe 


2 „  14%61. 3s, Then taking ag of 2 344, there 
1406 ..8 ae Ke, EA” 
117 will arile 1:71, 45, which being added to 
2 3 the former Product, gives 1523. 12 J. for 
/ , the Anſwer to the Qucltion, 


a. N 

Anſ. 1323. 12 Note, When 5 Shillings is the given 
Price of 1 er en Integer, the ſnorteſt way will be to ral of 
che Number of integers, whoſe Value is required ; fer ſüch 
Ouotient will give tte Pounds and Shillings, which anſwer the 
Queſtion : So 2347 Ounces at 5% the Ounce amount to 586“ 
15s. For ; of 2347 is 5864 or 5861. 15 5. Bur when the given 
Price of 1 is any other odd Numb f Shilliges, this eiglith 
Rule will be as compendigus as any other Whuloever. 


More Examoles of this Rule are the following. 
vad bid. yards, 
„„ 1 „1439 


— — 


m 
n 


J fo 
666 2 
36. 19 


— — 
AC — 


— A} 


An; v. 702 2 0 0 I 


ard 
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yard, ſhill. yards. 


) {17 «+ 244 
I — — — — 
; 2 Fo: 
5 8 
„ 
| > — —_— —ů—k — 
b Anſw. 2913. 5 
: 
: IX. When the Price of 1, or an Integer, confifts of Pounds 
a and Shillings, firſt multiply the Number ot Integers, whoſe 
: Price is required, by the Number of Pounds in the ſaid given 
: Price, and ſubſcribe the Product as Pounds; then proceed with 
| the Shillings in the ſaid given Price, according to the ſixth 
g or eighth Rule of this Chapter, and having ſabſcribed that 
. which ariſes under the aforeſaid Product of Pounds, add them 
all together for the Anſwer of the Queſtion, So, if it be de- | 
4 manded what 328 Rvndred-welght, amounts to at 21. 174. per C. | 
. {or one Hundred-· weight,) the Anſwer will appear to be 9341. | 
; 165, as by the Operation is evident. 
| 
0 
1 N / J. 5 
, i» 195326 | 
1 5 | 
1 . 
f 659 2 | 
A672 +, . 6 
i 16 . . 8 F 
. Anſu, 934. 16 
7 
4 


More Examples to illuſtrate this Rule are theſe following: 
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I 6. C. 
12 e 
aw 4, 
645. 0 
3814 
EXD 6 — 9 


— 


<1 Ws 680 3 

X. Any Number of Pence under | 2 is either an Aliquot part 

of a Shilling, or eiſe compos d of Aliquot parrs thereof; ſo ; 
Pence is an Aliquor part, to wit, 4 of a Shilling. Likewi(c 
4 is + of 12: But farther, 5 Pence is competed of 2 Aliquor 
parts, to wit, of 3 Pence, Which is 1 of a Shilling, and of 
2 Pence, which 1s + of a Shilling; all which wil! readily appar 
by the following Cable, 


— —— 


Pence. All quot parts of a Shilling. | 
I - Or r of -) 
1: _ 
: 
q 3 4 
| | 
5 IX; 
| \ 6 7 | 
- 14 
8 * | 5 | 
LOA | | 
i | 9 7 | 
| = | 
& 242 * 
TEE tot | : 
| i 
| XI. When the given Price of 1 or an Integer is an Ali- i 
: quot part of a Skiihng, divide the Number of Inte- g 
' gers Whoſe Value is required by the Denominator of F f 
ſuch Aiquet Part; ſo will the Quotient be the Number of Þ _ 
Shilliags that anſwers the Queſtion ; which Number. of | 
Shillings 
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Shillings (when rhere is Occafion) may be reduced ro Pounds 
by the brief way of dividing by 20 : So it it be required to 
know what 2686 Ounces at 4 Pence the Ounce amount to; 
the Anſwer will be found 44 1. 15 . 4 d. For ſince 4 d is an Alt- 
quot part, to wir, + of a Shilling, I divide 2686 by 3. ſo will 
the Quotient be 895 . or 895. 4d. which Shillings betag di- 
vided by 20, give 41 /. 155. 4 d. for the Anſwer to the Queſtion, 
a5 you lee by the following Operation. 


cx. A. o 
1 9 980 4 1 2656 
— — — 


J. A 
20) 8965 4 
Anſw. 44.15 .4 | 
More Examples ot this Rule are theſe following. 
zard. d. yards. 
„„ 


ꝙ—ñj— 


3 
29) 437-1.9 -.6 
Anſw. 18. 19. 6 


1＋— 
_- 


— — — Y 


— — — . — — — 1. — — 


yard. a. yards, 


I +» 1.» „„ 204 


» 
_ 


Anjw, 17 Shillings,” 


VI. When whe given Price of an Integer is compos d of 
Aliquet parts of a Shilling, divide the Number of /atepers 
whoſe Price is required, by the ſeveral Denominators f 
the Aliquot Parts contained in the given Number of Pence, 
then add the Quotients rogether, and the Sum will be 
the Number of Shi//ings which anſwer the Queſtion. 80 
if it be demanded what 2347 Yards of Linne cloth will 
coſt at 9 pence the Yard, the An- hard. d. yaids, 
{wer will be found 88 /. 0 3 dl. 1 9. - 2347 
For ſince ꝙ d. is compos'd of 6 d. and 


34. to wir, of the Aliquat parts + and — 

4 of a Shilling, I firſt divide 2337 by ö 

2, (the Denominator of the Aiquot 396 29 
part 2,) ſo there ariſes 1173 +, cr 

11734. 6 d. Again, dividing che faid 20) 176 0: 3 

| 2347 by 4, (the Denominator of the „ 

| Other Aliquot part) there wiil ariſe Arſw 88. 0 L 5 

5864 


| 


bo * 3 * ——ů—— ů — — —— — 
r : =, —— _ 


ER 
EIT 


8 
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5862, or 586 5. 9d. which two Quotients being added together 
give 17605, 3 d. or 88 J. 05. 3 4. which is the Anſwer of the 
Queſtiou. 


More Examples to illuſtrate this Rule are theſe ; 
%§ Wo 1 


oz. d. ez. 
1 = 11 89 © * 342 
180 

180 

135 


—— < 82 


0.49.5 

{. R 

Anſw. 49. 11 0 
XIII. When the given Price of an Iateger conſiſts of 5. 
lings and Pence, firſt multiply the Number of Integer: 
whoſe Value is required by the faid given Number of Stu! 
linge, and ſubſcribe the Product as Shillings ; then divide the 
ſaid Number of Integers by the ſeveral Denominators which 
are cor teſpondeut to the Aliquot parts contained in the given 
Number of Pence, and ſlub— 
i . „ e {cribe the Quotient or Quoti- 
13 110 147 ens under the aforeſaid Pro- 


— — — duct of Shillings, all Which 


s, di. being added together give the 

201 12412 Number of Shillings which 
347 : 07: 6 anſwers the Queſtien: So if it 
347 « «| (115 : 8 be demanded what 347 Yards 
— of Clotb will coſt at the rate o. 

20) 271158: 2 7 5s. 10d. the Yard, the Anſwer 

. b. d. will be found 135 /. 18 3. 24. 
Auw. 135: 18: 2 For firſt 347 being multiplied by 
7 (the given Number of Shil- 

| lings,) 


> | 


ſve) 0 the Queſtion in Pounds and known Parrs of a Po 
| 0i 65, 8 d. the Yard, the Anſwer will be found 2536 13$5:-46 


| | divide 367 by 3. fo there arifcs in 4 
the Qaotient 255%, or 255 13 5. 44. 4 " : 
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lings,) produces 2429 Shillings, then dividing 347 by 2 and 3 
{-veraly, (becauſe 10d. is compoſed of 4 and of a Shilling, 


de Quotients will be 173 and 115 4, that is 193 5. 6 d. and a 
1155. 8 d. Laſtly, the Sum of all is 29185. 2d. or 135 {, 185. 24. 


More Examples of this kind are theſe, 
vd. J. d. yards. 
* 9 540 


— — — ä — 


by 


17 -7- 140 — | Js 
C546 
*'s 540 CC 270 | 
4 $49 138 | 
20) 958[5 
. 5. d. | 
Anſw 479:5:0 
— —ä—ä——' — — — — _ — ——— — — — — 
7 5 a u. 
1 . 14 10 9 6 313 
— mG— — r — 
. 
$64 
14 + 313 — 313. 
1 156 
20)453i5 


Anſw, 2251. 18s. Ca. 

J When the Price of an Integer conſiſts of $Shillines 
gad Pence, and that ſuch Sbillings and Pence Fun conſi— 
acred do make an Aliquot part of a Pound, it will cena be 
2 briefer Way than that in the laſt Rule, to divide the Num 
ber of lategers, whoſe Value is required, by the Denomioa- 
of fuch Aliquot part, ſo will the Quotient give the An- 


19 * 
— 11874 


Thus if it be demanded what 767 Yards coſt at the rate 


kor ſince 6s. 8 d. is an Aliquot part, to wit, 3 Of a Pound, 


* — 5 : 5:4. S - f 
Which is the Anſwer of the Queſtion, | 618.767 
I 


| Note, that the Aliquot parts of a Ponnd \ _,_ , . 1 | 
; CO en ' 2 12 £ 75 253 © » L : | 

verieat for this Rule are thele ex- 3757 253 324 | 
jd ia the following TABLE, 


— 


„ 
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. | Aliquot Parts of 4 Pound. 
— —-—- —— ä V— —— We conn. 
4 3 * 8 7 
3 4 5 
| 1 
g - EY ut © ＋ 
| | 
199 : 
| 1 4 Sa 
| . 3 | 1 2 les 


A. When the given Price of 1, or an Integer, contiſts «/ 
Pounas, Shillings, and Pence, reduce the Pounds and Shiilings 
a Shilinge, then proceed according to the Thirteenth Ru: 
ot this Chapter: So 517 C. at 31. 175. 3 d. per C. wit be 
fennd to z mount to 2901 J. 4 5s. 5 d. For having reduced. 3). 
into 777. I multiply 317 by 77, and fer down the par. 
tieviar Products; then for the 5 Pence Which is compos «© 
the Aliquot parts 4 an ig of a Shilling, I take 3 and 7 of 517, 
and ſubſcribe the Quotients orderly under the aforelaid Pro. 
Guts: Leih, adding all together the Sum is 40024 5, 5 4. 0 
2001). 45. 3 d. for the Anſwer of the Queſtion, 


C. „„ © 
BEE E325 258 , 
261g 
IE 
4) 17 (>: 129 : 34. 
611 1 1 
20) 40024: 5 
Anſw. 2001: 4: 5 b 
More Examples of this Rule are theſe following. 
"5g "IT i: 
„„ „% % Q 


22 ——— ä — 


143.5408 == 324 
) 108 
3) 103 (. C108 
3) 108 (. + 36 
5 28 
20) 12276 
© F. : 
Anſz. 613 * 16 20 3 An 


77 E517 


LY 
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C. J. 3. d. by 
[0 + 3 2:39 3:6... 4: 
J x 8q=4200 N 
2) 84 (42 | 
my —_ 1. d, 
297 434-123 (213-5330 Anlw 
| $6 J. 1 d. Ga 
i 1: 12: 4; +. . 390 E 
Tic 8: 
.- DIY 
32 * 306 = 8 918 
2 
3) 306 ( | 102 
48) 306 6 48 


J. & 


Anſw. 495: 0: 42 

Vote, When the given Price of an Jutæger conſiſts of cer- 
tain P-nce, together with zd. or 3d. it will be convenient to 
take due aliquot Parts of the Number of Intægers propoſed 
for all the given Price of an Integer, except 14. and the ſaid 
d. or zd. Then for that Penny, and £4. take g of the ſaid 
Inteper propounded, and if there be yet a farthing, take 2 of 
the ſaid quctient which ariſes by taking 4 ; both which qrotz- 
-nts give the value in ſhillings correſpondent to 13d, This 


will be evident by the following Examples, 


yard d. gards 
„ Of «co 220- 


1 A. 
3) 326: (5+ | 108 8 
4 326 (. 81 . 6 
8) 326 (. 49 „ 9 
6) 40 . | 6:8 
6) 9O(- 5's r 
29) : 2317. 8 


0 
Anſw. 11: 17 : 8 
F t 


r A” en Ent 
2 __ - o - 
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& | 
1. . 3 67720 


3 * 7 = | 2100" 
4) 720 ( 180 
6) 70 (. 120 
el 90 


— — —— — 


& 


20) 255]o (127: 10: o Anſw. 
X VI. When the Price of an Integer 1s given, and the Price 
of many Inregers of the ſame name together with } or; or 4 
of an Integer is required, the value of thoſe Integers may be 
firſt found by ſome of the preceeding Rules, and then for the 
price of + of an Integer, take ; of the given price of an Inte- 
er; likewiſe for 3 of an Integer, take g of the ſaid given price; 
alſo for 3 of an Integer, take the compoſed of } and ; of the 
ſaid given price: So if it be demanded what 34 C. 3 qu. ( to 
wit, 34 hundred weight, and + of an hundred weight) of Sugar 
will coſt at al. 165. 3 d. per C. the Anſwer will be found 
167 l. 4 9 d. by the ſubſequent Operation is manifeſt. 


. 
1.4 16 3 „ 34 3 


— m———_ — 


5. d, 

20 

96 * 34 = £ . 

24. 8 6 
- The Quotient: 2 . 
for 4 Go 24 2 04 
3 25) 3344.81 
/ 97 1 


Anſw. 167 .. 4. 85 
An Example of Aworrdupois greater Weight, where the 
quantity whoſe Przce is ſought conſiſts of entire Hundred 
Weights, quarters of an Hundred, and of ſome number of 
Pounds, which is not an Aliquot Part of 28 or 4 C. 
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ER: 4 + . 


„ $1 192 J$ 0 6:4 5:6 <8 210: 3 5 24 
1090 
115 * 218 = 218 
218 
2) 2180 109 d. far. 
8 218 0. 1 8 
s of 275. 3d... 4:6: 2 
18 42. 35 
. 4 C. 28: 10: 34 
Juottenta 
"ihe fo 14 20. 14: 5: 14+ 
7 Ib. 71-25 2T+ 
3 lb. BEE I O + bo 
20) 253212:3: 2+ 5 
„„ . 


Anſw. 1266: 2: 3x + 

The Example laſt mentioned being (of thoſe queſtions which 
ordinarily happen in Trade) one of the hardeft to be reſolved 
by the Rule of Practice, I thall touch upon the afore-going ope- 
ration, where you may obſerve the price of 218 C. 3 qu. to be 
found after the manner of former Examples ; then for 14 lb. 
part of the 24 Jb. in the a I take : of the price of 4 C. 
Likewiſe for 7 Ib. I take half the Price of 14 Ib. and fo there 
yet remains 3 Jb. whoſe price is found by taking + of the price 
of 7 1b, viz. the price of 7 1b. being very near 7s. 25d. or 
86 2 d. I multiply 86 + by 3, and divide the quotzent by 
7, ſo there ariſes 37 d. or 3 5. I d. very near. Laſtly, all be- 
ing added together, the ſum is found to be very near 253224. 
3 7 d. or 1266 J. 25. 3 2 d. 

Note, That a quarter of a farthing ( or :\- ofa penny) is the 
ſmalleſt Money expreſs'd in the example ; and where any thing 
ariſes leſs than a quarter of a farthing, it is omitted, but it is 
ſuppoſed to follow this note 4+, for which ſurpluſages ſome 
reſpe& ought to be had in adding all together : Now although 
in reſolving queſtions after this practical manner there will be 
ſome error, yet the loſs for the moſt part will be leſs than a 
Farthing, which is inconſiderable. 2 

XVII. When the price of 1 or an Integer conſiſts of diverſe 
Denominations, as Pounds, Shillings, Pence; and the price 
of a certain number of Integers, which does not exceed a 
ſingle figure, is required, work as in the following Example 
vz. If it be required to find what 8 C. muſt coſtat 3 l. 13 5 
743d, per C. it is evident that 8 F 1 :oſt 8 times 3 5 

4 2 9 
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20 / . dg... J. Us 
8 


5 ; T 
S-.0 3 d 13 71 8 8 


n. 0: . 8 

. . ? There tore 1 me ply ; by 2 ſayins, 8 half Pence 
T 4 ence, which | reſerve in mind; again, 8 times 7 
FC. makes 45. 8d. (to wit, 8 ſix-pences make 45. and thee 
arc &# [ence beſides} to which adding 4 pence in mind, ere 
will ute 5s, which I reſerve in mind, and ſubſcribe a ciphci 
under the place of Pence; again, I ſay $ times 13 Shilling; 
make 57. 45. (to wit, 8 Angels make 47. and 8 times 35. 
make 11 45.) to which adding 53. in mind, the ſum will te 

J. 9s wherefore I ſubſcribe 9s. (the cxceſs above the 
Pounds under the Stullings, and keep 5/ in mind; laſtly. 
I ſay 8 times 3 pounds make 24 pounds, which with 5 pound, 
in mind make 29 rounds ; ſo that rhe total Produt or anſwer 
of the queſtion is found to be 297. 93. 

More Examples of this kind arc theſe. 


GC. F * . . 
1 


e CE» 6 
7 


Anſw. 124: S : 0+ 

"4 "£ . J. d. '# 

E 61 8 
8 


Anſw, 149: o: 6 


— ._—_ 


XVIII. When the price of 1 Ib. weight is known, and i: 
price or value of 1 C (to wit 11270.) is required, the anſwer 
may ſometimes be given more ſpeedily, thin by any of tho 
tonner Rules, by this Rule which follows, 7g. Find the num- 
ber of farthings contained in the given price of 1 Jb. weight, 
then take twice that number of thillings, and once that num- 
her of groats, and having added them together, the ſum will 
give the value of 1 C, to wit, 112 /b. weight: So if it be de- 
manded what 1 C. or 1121. weight of Cheeſe will coſt at the 
rate of 3 ; pence the pound weight, the anſwer will be 1 /. 
JO ſs 4 d. 

For according to the ſaid Rule, the number of farthings con. 

ra1nc 


r o oo ET" 


„ > = eo 


Chap. II. by Altquot parts. 


tuned in 34 d. (the price of 1 pound weight) is 
13, therefore the double of 13 ſhillings is . . 
13 Groats make. 
Therefore the ſum ( which is the price of Þ 
Cor 112/b. weight ) is S 1:19: 4 

The reaſon of this Rule is evident; for if 175. weight coſt 13 
farthings, then 112 /. muſt neceſſarily coſt 112 times 13 far- 
things, or ( which is the ſame ) 13 times 112 tarthings: but 13 
times 112 farthings, are equal to twice thirtcen thillings toge- 
ther with once thirteen groats : becauſe 112 farthings are com- 
poſed of twice 48 fartlüngs (or two Shillings and of 16 farthings 
(or one groat: wherefore the truth of the ſaid Rule is evident. 

Another Example. When Sugar is at 52 d. the pound- weighr, 
what is the value of 1 C. (or 112 /b. weight?) Anſwer J. x15. 
4 d. For in zd are contrained 22 farthings, J. 3. di. 
therefore the double of 22 ſhillings is. 3 
22 groats make. 9 46 
Which added together give the price of 10.) 
or 112 J. to wit. * 

XIX. When the gain of (or allowance for) 199 Integers 
conſiſts of ſome number of pounds not exceeding 
17, the gain cf as many like Integers and known compendions 
parts of an Integer as One will, may be found way of com- 
very briefly by the following method, viz. It purmng Intereſt 
1:0 J. gain 34. what is the gain of 246/, 18s, 4% Factor; 
10d. Anſwer J. 8s. 155 d, Firft, I mul- atlowances. 
tiply 246 J. 18 5. 10 d. by 3 (the ſecond term) 
utter the maimer delivered in the 17 Rule of this Chapter, and 
write down the Product which is 7-10 J. 165. 6d. Then ] di- 
vide the ſaid Produc? by 150 (the firſt term in this Rul: of 
Three,) in this manner, „iz. I divide 740 pours by 100, 
which is performed by cutting off, rowards rhe 77: /+ band, the 

J. 4 {. J» 4. 
1c. 
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J. % 
100 . . 9... 793: 12:7 
6 


22} 35 
12 
2. + 26 


100 :.. 8. . 43: 143 
3 
I. 349: 14:0 

20 

. 9194 

12 


d. 11 28 
After the ſame manner may this Following queſtion ai 
ſich like be reſolved, viz. When 100 Ells of innen-clot) 
coſts 307. 185. 9d, what is the price of 1 Ell? Anſwa 
65. 2d. 1 farth. 


1 


9 
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[1 
2 . RY A jr 3 
i 100: 30: 18 9 1 4 
20 4 
6 . 8 1 
ij Sbil. 6 1 18 «4 
d | 12 + 
e, . — { 
ce Pence. 2 | 25 1 
5 {7 19 
0 — 9955 y 
id Farth. 1 | 00 * 
of XX. When the given gain of (or allowance for) 100 Inte- 11 
gers conſiſts of ſome number of Pounds not exceeding 10, toge- 1 
ther with ſome Aliquot part or parts of a Pound, the operation % 9 
will be little different from the laſt mentioned Examples, as [ro 
may appear by the reſolution of the ſubſequent Queſtion, ix. 4 
What muſt be allowed for 2156 J. 13 5s. 4 d. at the rate of 6 /, N 
155. for 100 J.? Anſwer 145 J. 115. 6 d. thus found. I firſt | 
multiply the ſaid 21567. 13 5. 4d. by 6 (the number of Pounds i 
in the given allowance 6/. 15 s.) after the manner of the laſt 4 
Examples, and ſubſcribe the Product which is 12940 J. under 
the line as you ſee; then ſince 15 5. are equal to g 4. together "i 
with 4 J. I take 3 of 2156 J. 13s. 4d. which is 1078 J. 65. 4 
84 likewiſe + of the ſaid 2156 J. 135. 4 d. to wit, 530 J. 3s. 
2h 4d, and having ſubſcribed theſe Quotients under the Product 1 
firſt found, and added them all together, I find 145577. ros. 1 
od, for the total Product, with which I proceed as in the for- 3 
mer Examples; and fo at length the Anſwer is found to be 11 
451. 113. 6d. View diligently the Operation. 4 
J. J. J. $ d. | 
180 . 64.215613: 4 1 
6: ' 1H} 
12940: 09. 5 © | | \ 5 
1078 : 06: 8 | 45 
539 523 4 "BY 
Til — — Wh 
oth | fo a0 T7400 | 14 
vel 20 1 
* 5 ' 13.8 
4. 11 | $0 | £ | 
I2 | 
yl 4. 6100 1 
CHAP. 5 
11 


— 8 
— -« 1 
„ — 
. - 
_—— 
- 
- a 


. - 
— 
2 1 


— 


P 22 


. — 
=_— 


2 — 
he. 
n — 
- 
Soda ns _— 


= * 
44 — cw 


** 


1 


224 Exchanges of Coins. Appendix. 


H. AFP. III. 
Concerning Exchanges of Coins, Weights, ard 
| Meaſures. 
J. H E rate or proportion between Coins, Weights, &c. of 


different kinds being known, either from ſome good 
Author, or rather by experience; it will not be difficult, te 
ſuch as underſtand the Rule of Three, to know how to ex. 
change a given quantity of one kind, for a quantity of the 
ſame value in another Lin Rut ſince in ſome caſes the com- 
mon manner of working may be much contracted, I ſhall en- 
dcavour to ſhew the moſt compendious ways to perform this 
Buſineſs. 

II. In exchanging of things of different kinds, ( whethe: 
they be Coins or Werghts, c.) when two things of different 
kinds are compared together, the queſtion may be reſolved by 
one ſingle Rule of Three, as will be evident by the ſubſequent 
Examples; viz. 

Oueſt. 1. How many Riders at 21 5. 25d ſterling the piece, 
ought to be received for 2517. 65. 443 of fferling Money 
Anſwer, 237 Riders. For the firſt and third rerms in the 
Rule of Three, which ariſe from this queſtion, being convert- 
ed into halt-pence, the proportion will be this, 

G09  2- 2 2 120623 » 237; 

Oueſt. 2. If 199 Ells of Antwerp make 75 Yards of Len- 
don, how many Yards of London-meaſure will 27 Ells of 
Antwerp make? Anſwer 29; gards, 

10» 7S:7:27 . 20 $o 

Hl. When more than two different Comms, Werghts, Ma- 
ſures, &c. are compared together, v:. when one kind of Corr 
is compared with a ſecond of another kind; that ſecond with 
a third : the third with a fourth; the fourth with a fifth, s. 
two different caſes are ordinarily raiſed from ſuch compariton, 
vlg. | | 
C I. How many pieces of the firft Coin are equal 


7 elite ; 

It may be "" value to a given number of pieces of the laſt 

required Un! Or, 

in, 1 S, 2. How many fizces of the laſt Coin are equa! 
n Dane to a gien number of pieces of the firf 


(ud, Coin? 


An 
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An Example of the firſt Caſe, 

If 35 Ells of Vienna make 24 Flilsof Lyons; 3 Ells of Lyons 
5 Ells of Antwerp ; and 100 Ells of Antwerp 125 Flls at 
trankfort ; how many Ells of Vienna are equal to 59 Ells at 
Frankfort ? Anſwer, 35 Ells of Vienna. 

For the more eaſy underſtanding of the reſolution of rhis 
Queſtion and others of like nature. Let @ repreſent an ell at 
Vienna, b an ell at Lyons, c an ell at Antwerp, and d an ell 
at Frankfort ; then may the given terms in the Queſtion be 
ſtated in che following order. 


„nene 
Suppoſitions 4 1 3 
102 C 125 1 

The Queſtion 50 d 2 a 


This order of placing the ſaid given numbers ( or terms) 
being obſerved, it appears, that if 35 @ be accounted to fund 
in the firſt place; 24 b in the ſecond; 3 % in the third; 5% in 
the fourth; 100 c in the fifth, Se. then all the terms which 
ſtand in odd Places, to wit, in the firſt, third, fifth, and ſeventhi 
places, will neceſſarily fall under the firſt row or column on che 
left hand, and all the terms that ſtand in even Places, to wit, 
in the ſecond, fourth, and ſixth places, will fall under the lat- 
ter column. 

Theſe things premiſed, all queſtions which come under 
Caſe 1. before- inentig ned, may be reſolved by this Rule, 918. 
Rule I. 

Multiply all the gi ven Terms that ſtand in odd places (to 
wit, in the firſt column) according to the Rule of çontimul 
Multiplication, and reſerve the laſt Produ for a Dividend: 
Again, multiply continually all the terms which ſtand in even 
places; ſo thall the Product be a Diviſor, and the Quotient 
ariſing from the ſaid Dividend and Diviſor will be the anſwer 
of the Queſtion. : 

do in the laſt mentioned Queſtion, if all the Numbers in the 
firſt column, to wit, 25, 3, 1Co, and 50, be multiplied continu- 
ally, the Product will be 525000 for a Dividend: Alſo if all rhe 

\umbers in the latter Column, wiz. 24, 5, and 125 be multi- 
plied continually, the laſt Product will be 15999 for a Diviſor, 
and the Quotient ariſing from the ſaid Dividend and Diviſor 
wil be 35, which is the Number Ka Ells of Vienna required. 
8 35 
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35 24 8-1 


3 J 
100 125 

50 | 
— —— N 
525000 : 15000) 525000 (35 6 
The reaſon of the ſaid Rule I. will be manifeſt by ſolving the G 
queſtion propounded by three ſingle Rules of Three, thus, c 
39 3 
J. 24 b.35a::3b,—- —— 4( 25 2 
24 i Þ 
$3453 ee t 
— . — 424: :— — 42 (= 125 d t 

NT I 5 X 24. 
III. 125 35 * 3 N 100 59 35 X 3 & 100 * 50 b 
— 4.— —— :: — d. — — — — — t 
I 5424 I 125 K 5 K 2 | 
which fourth Proportion at laſt found, to wit, i 


35x ZX 190 Xx 50 , 


——_—— 


125 K 5 * 24 
with the before mentioned order of placing the Terms propos d 
in the queſtion, gives the very Rule I. before expreſs d in words. 


An Example of the latter of the two Caſes before-mention:d. 


E c <2 yrs 5 


If 10 1b. of Avorrdupors-weight at Lon on be equal to 9 lb, , 

of Aunifterdam; 45 lb. at Amſterdam, to 49 lb. at Brupes ; J 

and 98 1b at Brupes, equal to 116 /b.at Dantzick ; how many 

lb. of Dantzick are equal to 112 7b. of Avoirdupois- weight 

at London? Anſwer 120.92 Ib. of Dantzick. | {1 
That the Operation may be the more clear, let @ repreſent 

one pound of Avorrdupors-weight; b one Ib. of Amfterdan ; 

c one Ib. of Brupes, and d one Ib. of Dantzick ; then ler the 1] 

queſtion be ſtated after the order in the firſt Caſe, wiz. 


—— SAS „ > > 2 — 
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= Wow 


— 


gs 


ID A= 9 b 
rh 45b 490 th 
| 98 c = 116 4 F* 
The Queſtion 112 a= 2 d 
Theſe things premiſed, all queſtions which fall under Caſe 2. 1 
before - mentioned, may be reſolved by this Rule, viz, 85 


Eu 1 or 
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Rule II. 

Meltiply all the given Terms which ſtand in even Places (to 
wit in the latter Column) and the laſt odd Term in the firſt 
Column according to the Rule of continual Multiplication, 
and reſerve the laſt Product for a Dividend: Again, multiply 


1 continually the reſt of the Terms that ſtand in odd places (to 

a wit in the firſt Column) for a Diviſor; ſo ſhall the Quotient 1 

ariſing be the anſwer of the Queſtion. j 

Or in this latter Caſe, if you place the laſt of the given 4 

: Terms in the ſame Column with the even Terms, the Rule 1 

for ſolving queſtions, that fall under the latter Caſe, will be 1 

this which follows, v2z. ( 

Maltiply continually all the Numbers in the latter Column 9 

for a Dividend; alſo multiply continually all the Numbers in 11 

the firſt Column for a Diviſor, ſo thall the Quotient ariſing be W 

the Anſwer of the queſtion. Thus the anſwer of the laſt men- 9 

tioned queſtion will be found 129.92, to wit, 129 ,2+ lh. of 1 

| Dantzich, as is evident by the ſubſequent Operation. of 

| 101 4 

45 | 49 1 

q 98 | 116 1 

112 4 

s, ESE þ 

44100 5729472 (129.92 1 

d, The Reaſon of the ſaid Rule II. will be manifeſt by ſolving T4 

. the Queſtion propoſed by three ſingle Rules of Three, thus, Fl 

: 45 * 18 

a . 9 b. 10 4: : 45 5. —— (4 = 49. 4 

. 9 N 

Il. 49 45 “ 10 98 45x10xk 98 | by 

ne — v , , /o — 4 S2 116d. 7 

7j 1 9 I 49X9 Lid 

ne FF. III. 45 x tox 98 116 112 49 9 1164 112 1 

— — 4. d.: : ff 110 

49 9 1 i 45 10x 98 110 

Which fourth Proportional laſt found, to wit, oh 

494.9 x 116 * 112 : | 60 f 

| N mg — being well viewed and compared with the | 
= 5X 10x 98 | 


fore-mention'd Order of placing the Terms given in the queſti- i 

4% on, diſcovers the very Rule II. before exprets'd in words. 1 
: Note. When the ſame n, happen to be Multiplicators 
8 2 un 1 
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in the Dividend, and alſo in the Diviſor, ſuch Multiplicatnr; 
may be cancelled in both, and thereby much labour will often 
be ſpared, 

Such as have much practice in calculating Exchanges, and ex. 
actly know the rate or proportion between two different Weights, 
or Meaſures, or Coins, which they would compare together, 
may by the Pulz of Three frame Tables of proportions for the 
more ſpeedy reducing of a given quantity of one kind ot 
Weighr, Meaſure, £97. into a quantity of the fame value 1 
another kind of weig ir, Ce In the N of which propos 
tions it will be very convenient, that the firſt Number or Antece- 
dent of cach Proportion be made t, or unity, and the ſecond 

Term or Conſeqvent a Decimal, or elfe a mixt number, whoſe 
Fractional part is a Decimal ; for then the Coin, Weight, £7: 
of the one Place whoſe term is 1 ) may be reduced to tint 
of the other place, by help of thoſe Tables and of Multiplina- 
tion of Decimals without ſenſible error: For Example, it Jus 
been obſerved by ſome Ingenious Merchants, that 10 4h. of 
Avoirdiſ pors-weight at Lon. lon, are cqual to 89 1b. in Far. 
by the King's Beam, and conſequently 1 {v. Avoird: ors 1 1% + 
Qua! to v. D. or .&9 Jh. at Paris; ( for if 105 give 89, then 
1 will give. 89; therefore any Number of Pounds Avbirdl. 

being multiplied by. 89 with reſpect to Multiplication - 
Decimals, exp ained | in the 26th Chapter of the preceedi1y 
Book will produce pounds of Paris : Again, If 89 % & 
Parris be equal to 190 Ib. Avorrdupors, then 1 15. of Pw 
will be near equal to 1.1235 /b, of Avorrdupors ; thereto: 
any Number of Pounds of Pari, being multiplied! 

1.1235, will produce pound: Andrrdupots Very neg 

Ur, pon this ground J have collected the Proportions in the 
following Tables, which J would not have any to confide in 
further work they know them to be agreeable to trith : le 4 
have only derived them 125 m thoſe delivered by Mr. Lew: 
Roberts, Merchant, in his M of Commerce, printed « 
London, Anna 1638, and 1 herein only aim ar 'the Inftric: 
in Of iNgemous "Ms ercharnts and Factors in the briefe 
ways of gaſculating their Exchanges, the Rare or Proportion 
peing truly known; in which Practice, Dectiual Ar aps 
tick that has no Encmy but the ignorant will be ver) 
Yer vigeable, 


Ji. * 
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C 75. 
Antwerp 96 | 
Amfter dan; 3 15 
| Ab eville 91 
Ancona 1 282 
Avignon IT | 
Bourdeaux 1 9 
| Burgundy 91 
One Pound | Bolonie I. 26 
of Avorrdu- | Brupes 98 
pori-weight Calabria 1 3698 | 
at London, | Calars ; 1 07 
makes at 3 8474 
par” Loder; 
Dantxicl. I * | 
Ferrara 3 
| Florence I 2825 | 
| Flanders in f 5 
| general 1 0 | 
CC 
Geneva 9545 


A Table for the Reduction of Avoirdupois-Ieight 
at London, 7o the Weights of divers Foreign | 


Cities and remarkable Places. 
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„ CO Wü — —_ 


5 to. 9 


| C 1 4084 ſuttle, 
1 | ww 1 4285 groſs, 
16 Hamburg h 92 
fl | Holland 95 
0 TLilon 881 
| | 1 .07 common weig hi. 
Lyons 5 .98 ſili weight. 
1 9 cuſtomers-weight, 
79 ky : a 
One Pound | Mandel, * | 
of Avorrdu- | aple; 1 .4084 
þors-weight < paris 89 
at London |\ Prague 83 
makes at Placentia 1 3888 
Roc hel 1413 
Reme „ 
Fad 815 by vicont. 
| Fg 90 17 com. Weight 
| Thoulouſe 1 
i Turin 1 +2195 
| me 8 1 5625 ſuttle. 
| | 9433 groſs. 
Vienna . 813 2 


The uſe of the preceeding Table will be manifeſt by the ſub- 
ſequent Example, viz. 

How much Weight at Dantzick do 320 1b. Avorrdupors 
make? Anſwer 371.216. Seek in the foregoing Table for 
Dantzick, and right againſt it you will find 1.16, which 
ſhews that 1 /b. Avorrdupors is equal to 1.16 Ib. at Dant- 
zick; therefore multiply 329 by 1.16, ſo will the Product be 
371 .2 Ib. of Dantzick, as by the Operation is manifeſt, 


Avair, Dantz, Avoir. Dantz, 
I 3 11e 3 320 2 3571.2 
1.16 


1920 
320 
320 


371ʃ20 


— 


A Table 
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A Table for the Reduction af the Weights of di 
oreign Cities and remarkable Places ts 
| Avoirdupois-Herght at London, | 


1 


One Pound Weight in 


Antwerp 


Amfter dam 


| Abbeville 


Ancona 
Avignon 
Bourdeaux 
Burgundy 


| Bolonia 


Bruges 


| Calabria 


| Calazs 


Deep 
« Dantzick 


Ferrara 
Florence 


Nie in 5 
general. 5 


Geneva 


ſuttle 
Genoa C 


oroſs 


2 — — 


TR 


— — 


"I 


— — 


. I 


makes at London of Avoirdupois-weight 


A. 


” 


Taal wc 


Onc} 
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S 
' Hamburgh 19 11 863 
Holland | | I .0526 } 
Lisbon 1.135 
| common weight | 9375 
Lyons 6000 weight = | I .0224 
| cuſtom weight 1111 
| Leg horn | 8 1 275 
74 | | Milan 1 7 
1 i = IAirandola 7 
I 1 2 Norimbergh 1 | 1. 1363 
1 "IN | Naples 1 8 71 ; 
9 8 Foun = | 1.123301 
| | Prague 1 Re 1 2048 
= 2 Placentia 1 72 
© | Rochel 8 092 
| Px | Rome S 1: 7974 
$1 2 by Vicont. J- | 2.1426 
4 O Rowen & 8 . 
7 com. weight. na | 1 .10%9 
* Sevi l — 1 9259 
Thoulouſe 1 8928 
15 Turin | 8² 
75 ſuttle 1 04 
3 Venice 5 1 1 
| [1 | groſs | | I 06 : 
[ . | Vienna 3 1 +23 
17 
95 | 
Q | 
1 1 
1 
I 
4 f | 
11 | The 
1 
. 
| 


Cc 
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The Uſe of the laſt mentioned Table, will be manifeſt by 
this Example, viz. 


In 224 Ib. weight at Hamburgh, how many Pounds Avoir- 
dupots ? 


Anſwer, 243,376. lb. 


Seek in the Table for Hamburgh, and right againſt it you 
will find 1,0855, which ſhews that 1 J5. of Hamburoh makes 
1.0865 1b. Avorrdupors ; therefore if 1,0865 tb. be multiplied 
by 224, the Product will be Pounds Avoirdupois, 


i. 1 „14424 
224 


H h A Table 
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marRable Places. 
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A Table for the Reduction of Engliſh Ella: 
| the Meaſures of divers foreign Cities, and re- 


One Ell at Landon makes at 


< Paris 
| 
| 


C Am/terdam 
Antwerp 
Bruges 
Arras 

Norimberg 
Jolen 

Liſle 

Maeſtrich: 
F rankfort 
Dantzict 

Vienna 


Rouen 
Lyons 
Calais 


| linnen 
Veuice Kalk 


| Lucca 

7 Florence 
Milan 

Fg horn 

P; Tail 0a . 
LC tes $ 


wn 2. 


o 22 Lend a — — — 


— . a mw yg) ty ty ws 


Ells 


Aulns 


Braces 
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. | s% JSevil 1 5 — ns ol 

E . 1 
ö 8 | Caſtile 1 3875 Vares 

N Andaluſia 1.3625 « 

'V Granada 1.3625 

3 5 Genoa 4 .1083 Palms 

3 | Sarageſſa 55 

= Rome 56 C 

8 Barcelona 7125 — 

S Valentia 1 3125 


— 


ö —— 


ration is manifeſt. 


The Uſe of the foreſai 
ſequent Example, viz. 
In 325 Ells of London, how many Ells at Antwerp: 
Anſw. 541.645 Ells: Seek in the Table for Antwerp, and 
right againſt it you will find 1.6666, which being multiplied 
| by 325, produces 541,645 Ells of Antwerp, as by the Ope- 


325 


Los 3-4 0080-229 


— 


54106450 


Hh: 


— 


d Table will be manifeſt by the ſub- 
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A Table for the Reduction of the Meaſures 


19 


0 
divers foreign Cities, and remarkable Pla] 
to Engliſh Els 
E 4 | 
mflerdam ? C 59 
Antwerp | .6 
8 Bruges 6097 
* Arras | 609 
ba | Norimberg | | 5747 
= Colen j .4807 
© Liſte 602 4 
MNaęſtricht | 6309 
Frankfort 8 4792 
Dantzick 2 7228 f 
Hienna 8 ö 6890 
81 A» < 4 a 
2 Paris e e 0386 I f 
— 3 Rev | 8 9708 : 
8 Lyons 8 ö 9830 
0 Calais | | 53 59 
— 3 imnen 5555 
8 | Venice © ik | | 5102 
8 Lucca | = 
£2 Flirence | | 2901 
= Mila n 434 
O Leghorn _ | 8 | 
Madera I/les f 8 968 f 
| K 
v 
0 
. 
fe 
la 
{ 
al 
One] | fi 
0 


ne 
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| i J 
= Sevil I =” 7407 ] 
v Lisbon t 
py 1 
> Caſtile . 720% 
v A udalisſia S 7339 
* Granada | 4 339 
One Palm at Gena 7 ( 2079) 
= WS | O 
— Sarageſſa = „ „in 
| - Rome 5 3 77 
2 Barcelona 4035 
= Valentia ; 8247 
5 . | 47 
- P 


a oe Mb... 


The Uſe of the ſaid Table will be manifeſt by the ſubſe- 
quent Example, vg. 

In 739 Aulns at Lyons, how many Ells at London? 

Anſw. 718.028. Seck in the Table for Lyons, and right 
againſt it you will find 9836, which being multiplied by 730, 
Poon 718.028 Ells of London, as by the Operation is 
manifeſt. 


E ; «y0030 «730 
739 
255280 
68852 


@——_— 


718 | 0285 


te. That one and the ſame Kind of Weight or Mex- 
ſire ſeldom or never alters from its peculiar Quanrity, in the 
Kingdom or Commonwealth, where ſuch Weight or Meaſurg 
was firſt eſtabliſhed ; but one and rhe ſame Kind of Money 
often riſes and falls in its Value in foreign Parts: For witich 
cauſe I have ſpared the Pains of calculating Decimal Tables 
for Coins; yer to give ſome Light to ſuch as read modern Re- 
lations, and want experimental Knowledge in this Mattcr, 1 
ſhall here inſert a Table in the ſame State as | find it in the 
aforeſaid Map of Commerce, and refer the Reader, for further 
ſatisfaction, to the Tables in Rider's Dictionary, Concerning 
Coins, Weights, and Meaſurcs, both anticut and modern, 
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Of Exchanges of London, with divers foreign 


Appendix. 


r 
p 


Cities. 
Pence 
Sterl. 
| "Placentia 64 for 1 Crawn 
Lyons 64 for 1 Crown | 
Rome 66 for 1 Ducat 
Genoa 5 for. 1 Crown 
Milan 644 for 1 Crows 
| | Venice co for i Ducat 
i Florence zZ for 1 Ducatom 
| Naples 50 for 1 Ducat 
4 Cc i i 2 
| | NA ru 5 50 for 1 Ducat 
| Harri for 1 Ducati 


51 
- Palerms 574 for 1 Ducat 
Meſſina 5CZ for 1 Ducat 


London exchanges with 


| Antwerp) bil, 
& Colin $_ *.* 2 or 34.3 * 
| Falentia -2 for 1 Ducat 
| | Sarag sf! i cg for - Ducat 
| Barcelona 64 for 1 Ducati 
| Lisbon 53+ for 1 Ducat 
| DBonenia 537 for 1 Ducatom 
Bergamo 52 for r Ducatosn 
Frankfort 50% for 1 Florin 
\ (ren'a 83, for 1 Crown 


— . — 


Lendon exchanges in the Denomination of Pence fterling 
with all other Countries, Antwerp and thoſe neighbouring 
Provinces of Flanders and Holland excepted, with which it 
exchanges by the entire Found of 20 Shillings Engliſh (or 


* 2 7, 2 
Y. rin.) 


by CHAP. 


| 3s 
of 
Ce 


43 C 09. 4b. 
C. 


Chap. IV. Queſtions of T. are. Tret, &. 239 


8 


practical Queſtions about various Things viz. 
Tare, Tret, Lojs, Gain, Barter, Factorſbip, 
and Meaſuring of Tapeſtry. 

1 N the Trade of Merchandize there are 
of Abatements and in uſe various Allowances, and Abate- 
Annen 3 „ ments, known by the Names of Tare, 
Bad Tret, &c. concerning which I fhall give a 
2892 few Examples, whereby the practical A- 
rithmetician will eaſily ſee, that there is more Difficulty in the 
Name than in the Thing; for the Rate, or Proportion agreed 
upon, in any Allowance or Abatement (be it called by what 
Name ſoever) being once known, the Arithmerical Work wili 
quickly be diſpatched by the Rule of Three, or elſe by that 
and ſome of the former Rules mixtly uſed, as partly appears 
by the following Queſtions, 


Groſs Weight is compoſed of the Queſt. 1. A Factor buys 4. 


Neat Weight of the Commodity, Cheſts of Sugar marked A. B. 


and alſo of the Tare, to wit, the C. D. The groſs Weight of 
Cheſt, Bag, But, &c. which con- every Cheſt in Avoirdu pois 
rains the Commodity. greater Weight is as follows. 


> Ib. 
1 , 19 
„ 20 
JJV ESE 1 
VV 


— 


— — — 
—— 


The total groſs Weight 8780 
Now ſuppoſing the Tare, or Werght of every Cheſt when it 
is empty, to be 37 Ib. the Queſtion is what neat Weight of 
Sugar will remain, when the total Tare is ſubtracted ? Auſw. 


q- Ih. 
from 44... 1 13 The total groſs Weight. 
Subty, F >» I» + « 08... 1k tatal Tar. . 


——— 


Rem. 43 ...0 4. . 05 The neat Weipht of Sugar. 
Queſt. 2. If from 990 C. 3 qu. 2116. groſs Weight, Tore 
is to be ſubtracted after the Rate of 14 7b. per C. or 11210.) 


of groſs Weight, how many C. neat will remain? Auſw. 867 C. 


64. 73 U. 
J. The groſs Weight being converted into Pounds * 
FO 8 QELS geuenes un | much 
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ſixth Rule af the 7th Chapter of the preceeding Book, will 
give 110985 /b. | 
II. Then by the Rule of Three. 
112 : 14 : : 110985 : 13873 + 
or 3: 1: : 110985: 13873 4 
III. From 110985 the groſs Height: 
Subtr. 13873 4 the total Tare. 
. þ 
Reft neat 97111 +=867 ,,0., 7! 
Note. When the Number of . to be abated per C. for 
Tare is an aliquot Part of 112, as in the laſt mentioned Ex. 
ample, where 14=4 of 118, the Operation may be thus: 
C. gi; .. . 


1 1 990 + + 21. (125 2 3 . . 133 


— 


= 


3 

G90 C 123. Z +» ©0 

z of = CO. O . 107 
0 
3 


— 


- 2 - — 4 — — > -- _ 
- 2 — — — — o — 
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7 
215. 00 „ 827 


Total Tare 123. 131 
Reft neat 867 0 . 075 
Queſt. 3. Suppoſe at ſome City, there is a Cuſtom in the ſel. 
ing of certain Merchandizes by Weight, to allow 
Of Tret. or caſt in as an Overplus to the Buyer, 4 /b. Weight 
for every 100 . Weight which is bought, and in 
that Proportion for a greater or leſſer Quantity. Now if 2 
Merchant buy 1175 /b. Weight of ſome Commodity, and is to 
be allowed thercupon after the aforeſaid Rate, the Queſtion 
is, How many /b. Weight ought he to receive in all? Ar 
ſwer, 1222 Jb. Weight. 
100: IO4::10175:; 1222. 

This Kind of Allowance is commonly called Tret. 

Quoſt. 4. Suppoſe a Merchant has 1222 1b, Weight of a cer- 
tain Commodity, Fart of which he bought at a certain Ratc 
perlb. and the Reſt was allowed to him or caſt in as an Over 
plus, after the Rate of 4 Ib. Weight for every 100 1b. Weight 
that he bought; the Queſtion is, to know how many Pounds 
neat Weight he bought? Anſw. 1175 Ib. Weight. 

104. 102 :; 1222: 1175 

This Qucſtion is the Converſe of the former, and ſhews 
how to make Abatement for Tret. 

Oueſt. 5. If from 55 C. 1 qu. of groſs Weight, Tare is to le 
ſubttacted after the Rate of 16 /h. per C. and from the Re 


r —_ 
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mainder Tret is to be abated alter the Rate of 4 0b. per 104 5 | 
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the Queſtion is, what the neat Weight is worth in Money after 
the Rate of 81b. 8 5. for every C. ( or 112%? Anſw. 3821. 

I. The groſs Weight in /b. is 6188 55. 

II. 112 : 16: : 6188: 884. 

or / 116188: 884. 

HI. 6188 -- 884 = 804 

IV. 104 : 109 : : 5304 : 5100 

V. 112 :: $290 : 3821 

Queſt. 6. A Merchant has bought Linnea Cloth 
at 115. per Ell, which proving worſe tuin he ex- 
pected, he is willing to ſell it at ſuch a Price, thit 
he may loſe preciſely after the Rate of 1 . for every 25 /. 
that he laid out; the Queſtion is to know at wint Price he 
ought to ſell the Ell, that the Proportion in the aid Loſs may 


Of Lof, 
and Gaim. 


be obſervedꝰ Anſw. 105. 1 d. per Ell. 


I. 20 — 17 2 18 
II. 20: 183: : 11: 10. Sh#llings. 
Otherwiſe, 

E 207-15! 01: 

IL11—_ ir = 107 | 

QueP, 7. If 1001b, Weight of any Commolity coſt 30 5. at 
what Price muſt 1/5. Weight of that Commollity be fold to 
gain after the Rate of 10 40. for every 139 laid out? Anſw. 
35 fd. per Ib. Weight. 

. 100; 11:30: 33 

II. 100: 33 :: 1: . (or 3244. 

Duc. 8. A Merchant ſells a Parcel of Jewels which coſt him 
250 J. ready Money, for 559 J. payable at the end of 6 Months; 
the Queſtion is (his Security being ſuppoſed to be good) 
what his Gain was worth in ready Money, upon rebate of In- 
tereſt at the Rate of 6 J. for 100 J. for a Year? Anſw. zool. 

359 250 309 
103: 100: : 309. 300 

Queſt, 9. How much Sugar at 84. per Ib. Weight 
may be bought for 26 C. of Tobacco, at 3l. per C? Of Barter. 
Anſw. 1800 Ib. Weight of Sugar, 

12 3 :.: 20.::60 
x3 £83460 :.1999 

Queſt. 10. A has 100 Pieces of Silks, which arc worth but 
% per Piece in ready Money, yet he barters them with B at 
+7. per Piece, and at that Rate takes their Value of B in 
Wools, at 7 J. 104. per C. which are worth but 6 J. per C. in 
ready Money; the Faction is to know what Quantity of 

I 1 Wools 
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Wools pays for the Silks, and which of the two, A or B, is th 


Gainer, and how much? Anſw. 53; C. of Wools pays for e 


Silks, and A gains 20 J. by the Barter. 
I. 71:12: 402 253+ 
II. 3 I :6:: 537: 329 

or 72: 6:: 400: 320 


So it is evident, that the true Worth of the Wool which! 


delivered, was 320 J. for which he received only of A the wont 

of 300 J. in Silks, and therefore B loſes 20 J. by the Barter, 
Surf. 11. A Merchant delivered to his Factor 600 J. upy 

Of Faftorſhip, condition that if the Factor add to it 250 / 0 


See brief Rules his own Money, and beſtow his Pains in man. 


for computing ging the whole Stock, he ſhould then have: 
ori Al- Parts of the total Gain. The Queſtion is u 
, know what Stock the Factor's Service was eſtima 


the 19th and 
20th Rules of ted at? Anſw. 1501. 


the 24 Chap- 


£ppendix. which 1s 4 
II. 3:23 :: 600: 400 
III. 400 — 250 150 EET 
Dueft. 12. A Merchant delivers to his Factor 329 J. ant 
permits him to add to it 64 J. of his own Money, to be empley: 


ed in Traftick ; and by Agreement between them the Factor 
Service is eſtimated equivalent to a certain Stock; which uÞ 
ſuch, that if the total Gain be divided proportionably accon- 


ing to thoſe three Stocks, the Factor is to receive 5 of the ton 


Gain, in conſideration of the ſaid imaginary Stock (being tie 


Value of his Service;) the Queſtion is to know the full Part « 
the Gain belonging to each, and what Stock the Factor's Servic 


was valued at? /n{w. The Merchant + of the Gain, and eth 


Factor , whoſe Service was valued at 96 J. Stock. 
I. 320 64 = 384. 


H, 4-2-3.3047-96 
320 

III. 64 
96 73202 


n. 


1 


480: 1:: C 160:4 
Queſt. 13, If a Piece of Arras-Hangings, in the Form of 


og long Square, has for its length 6: Yards Engrli/f 
Of Meaſuring and Breadth j Yards ; how many ſquare E!ls, , 


9 Sticks Fleuiſb are contained in that Piece, whe! 


I. The Factor's Part of the Gain being 2, ti 
ter of this Merchant muſt neceſſarily have the Remainde, 


thik © 
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Alſo 4 Yards Eng liſb give in Flemiſh Ells — 55 breadth. 
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the Length of a Flemiſh Ell is equal to; Yard Engliſuʒ; Anſw. 
+ ſquare Ells or Sticks Pleniiſb. 


Feotaſmuch as by ſuppoſition, a Femiſb Ell in length, has 


ſuch Proportion to an Enp//þ Yard in length, as 3 to 4, and 
conſequently the Square of the one to the Square of the other, as 
9 to 16: Therefore in a direct Proportion, as 9 is to 16 ; fo 


in any given Number of ſquare Yards Engi, to a Number of 


ſquare Ells Flemiſh, which will take up equal Space with the 
faid ſquare Ells Engliſh. Alſo in a direct Proportion, as 16 is 
to 9, ſo is any given Number of ſquare Ells Flemiſb, to a 
Number of ſquare Yards Engliſo, which will take up an equal 
Space with the ſaid Flem/h Ells: Therefore to reſolve the a- 
foreſaid Queſtion, firſt find the Number of ſquare Yards Eng- 
liſh, contained in the ſaid Piece of Arras, by multiplying the 
Length and Breadth in Yards mutually one by the other, then 
proceed according to the aforeſaid Proportion; ſo the Work 
will ſtand thus, 

I. 6: x 4 =25 ſquare Yards Engliſh. 

II. 9: 16: : 25: 445 ſquare Ells Flemiſb. 

Otherwiſe. 
67 Yards Engliſh in length give by the Rule 


of Three in Flemiſh Ells c 8; length. 


— — 


Therefore the Product of the ſai 8+ multi- 
plied by 57, gives for the ſuperficial Content | 44% 
as before — 

Que ſt. 14. If a Piece of Tapeſtry, in the Form of a long 
Square, be in length 15 Ells Flemiſh, and in breadth 4+ Ells 
Flemiſh, how many ſquare Yards Eng/:/h are contained in that 
Piece, when 4 Ells Flæmiſb in length are equal to 3 Yards 
Engliſb? Anſw. 37 ſquare Yards Eng liſh. 

I. 151 * 41 6617. 

Il. 16 : 9 :: 66: 3755 


Coneerning , 
ftruftion of Tables to that purpoſe. 


LIN reſolving Queſtions concerning Intereſt of Money, four 
| Things are to be well obſerved ; to wit, Firſt, che Prin- 


cipal or Money lent for Gain or Intereſt ; Secondly, the Time 


I i2 for 


the Intereſt of Money, and the Con- 
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for which the ſaid Principal is lent; Thirdly, the Rate or 
Proportion which the Principal bears to the Sum of the Prin. 
cipal and Intereſt; And fourthly, the Intereſt itſelf : So if 
100 J. be lent, upon Condition that 1867. ſhall be repaid at 
the End of a Year, the faid 109 J. is called Principal; the 
Time for which the ſaid Principal is lent, is one Year ; the 
Proportion which the Principal bears to the Sum of the Prin. 
cipal and Intereſt is ſuch, as 109 has to 106 J.; laſtly, the In. 
tereſt itſelf is 61. 

II. Intereſt is either Simple, or Compound. 

III. Simple Intereſt is that which ariſes or is computed from 
the Principal only: So if 1007. be lent for two Years, the 
ſimple Intereſt thereof, after the Rate of 67. for 100 J. for 
one Year, will be 12/7. viz. 6/7. due at the firſt Year's End, 
and 61. due at the ſecond Year's End. 

IV. Compound lies eſt is that which ariſes from the Prin. 
eipal, and alſo from the Intereſt thereof and therefore it is 
called Intereſt upon Intereſt: So if 1c0 7. be lent and forborn 
three Years, and the Compound Intereſt thereof is to be com- 
puted, after the Rate of 6 J. for 1007. for one Year, there 
will ariſe, beſides the ſimple Intereſt of the Principal for 
- three Years, the Intereſt of 57. (due at the firſt Year's End) 
for two Years, and the Intereſt of 6 J. (due at the ſecond 
Year's End ) for one Year following, 

J. Rebate or Diſcount of Money is, when a Sum of Mo- 
ney due at any time to come, is ſatisfied by the Payment of 
ſo much preſent Money, which if it was put forth at a certain 
Rate of Intereſt for the ſaid Time, would become equal to the 
dum firſt due: So if 109 J. be due at the end of two Years, 
and is to be ſatisfied by the Payment of preſent Money upon 
Rebace, after the Rate of 67. per centum, per annum, ſin! 
ple Intereſt, there ought to be ſo much ready Money paid, 
which in two Years after the ſaid Rate of Intereſt would be 
augmented to 129/, In like manner, if the Rebate or Diſ- 
count were to be made after any Rate of compound Intereſt, 
to much ready Money ought to be paid, as at ſuch Rate of 
compound intereſt, for the Time agreed on, would become 
equal to the Sum firſt due. Examples of the manner of Com- 
putation by Rebate may be ſeen in the tenth and fourteenth 
Rules of this Chapters - | | 
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V In the taking of Intereſt, or Uſe- money, for the Loan 

or Forbearance of Money lent, reſpe& muſt be 
had to the Rate limited by Act of Parliament, The Foun- 
which lately reſtrained all Perſons from taking dation upon 
more than 6. for the Intereſt or Uſe of 100/, %% the 
lent for a Year ; but what part of 67. may be 9 * 
taken for the Intereſt of 1007, lent for half a 15 ears 
Year, a quarter of a Year, a Month, or any grounded. 
other part of a Year, is not expreſs'd in the Act: 
In this caſe, therefare, we muſt obſerve Cuſtom and daily 
practice; ſo we ſhall find that 3 J. is uſually taken for half a 
Year's Intereſt of 100 J. and 30 s. for a quarter of a Year, 
Sc. by which practice, this following Analogy ( which is the 
Ground or Reaſon of the common Rules for computing ſim- 
ple Intereſt ) ſeems to be aſſumed for a ſafe Expoſition of the 
Statute, viz, That ſuch Proportion as the whole Year ( ſup- 
poſed to conſiſt of 365 Days) has to any propounded Space 
of Time more or leſs than a Year, ſuch Proportion any Inte- 
reſt ( not exceeding the Rate limited by the AR) for any Prin- 
cipal lent for a Year, ought to have to the Intereſt of the ſame 
Principal for the Time agreed upon: This Analogy being 
granted, the Manner of computing ſimple Intereſt, for any 
Principal lent and forborn any time propoſed, will be ſuch as 
is expreſs d in the two next Sections. 

VII. The Intereſt or Gain of 100 f. principal Money forborn 
for a Year being known, the Intereſt of any other principal 
Money for the ſame Time may be found out by one ſingle 
Rule of Three; for as 100 J. Principal is in proportion to che 
Intereſt thereof, ſo is any other Principal to its Intereſt : So if 
it be demanded, what 270 J. will gain in a Year, at the Rate 
of 61, for 100 /. for one Year, the Anſwer will be found to 
be 167, 4s. For, 

I 1. d. 
100: 6: : 270: 16,2 (or 16.4.0 

A ſecond Example. What is the Intereſt of 175 J. 185. 
11d, for a year, at the Rate of 6 J. for 100 J. for a Year ? 
Anſw. 101. 117. 1;5:d. as, by the following Operation 
(which is performed after the practical Manner, delivered in 
the - aro ggn Rule of the ſecond Chapter of this Appendix ) 
is evident. 
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J. J. | . £ 3. d. : 
100 :6::175: 18. 11 ( 
| multiply by 6 


ieee 719-20 
20 


a 13 
12 


d. 8 62 | 

Vll. If the Intereſt of 1007. Principal for one whole Yea; 
or 365 Days be known, the fimple Intereſt of any other 
Principal, for any number of Days more or leſs than 365, may 
be found out by the following Rule, viz. 

Multiply theſe three Numbers according to the Rule of con- 

tinual Multiplication, to wit, the given Interef 

A Rule for of 100 J. for a Year, the Principal,whoſe Interef 
computing ſim- is required, and the Number of Days preſcribed, 
ple Intereſi for reſerving the laſt Product for a Dividend: Al- 
any Number of ſo multiply 365 by too, and reſerve this Produt 
Days. for a Diviſor : Laſtly, finiſh Diviſion, ſo hal! 

the Quotient be the Intereſt or Gain ſought, 

Note here, that the two Principals, to wit 100 J. and the 
other propounded, are ſuppoſed to be of one and the ſame 
Denomination: Alſo the Intereſt required will be of the ſam: 
Denomination with the given Intereſt of 1007. 

For an Example of this Rule, let it be required to find out 
the Intereſt of 4007. for a Week, or 7 Days, at the Rate of 6/. 
for 1007, for a Year, or 365 Days: Firſt multiplying theſe 
three Numbers 6, 400, and 7 continually (viz. multiplying 6 by 
400, and the Product thenee ariſing by 7) the laſt Produd 
will be 16800 for a Dividend; alſo multiplying 365 by 106, 
the Product is 36500 for a Diviſor: Laſtly, dividing 16800 by 
36500 (after Cyphers at pleaſure are added to 16800 ) the 
Quotient ( according to the fourth Rule of the 27th Chapter 
of the precceding Book ) will be diſcovered to be this Deci- 
mal 4602, which is equal to 94. 2d. 1farth. (as will appear 
by the brief Way of valuing a Decimal Fraction in the fourth 
Rule of rhe 26th Chapter.) 

The Reaſon of the above-mentioned Rule for the computing 
of Intereſt for Days, will be manifeſt by this following Way ot 
ſolving the ſome Queſtion by two ſingle Rules of Threz, 17 


— _ 
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| from the taking, or rather miſtaking ) of 28 Days for ,+ 


6 X 400 
I. 100: 6:: 400: — 
100 

365 6X49 7 6 X 400 * 7 


— — 


II. —— — . —— 3 

I 100 1 365 X 100 

Which fourth Proportional in the latter N of Three, to wit, 
6 * 400 * 7 


——— — 


being well viewed, the Truth of 
| 65 X 100 1 

the Rule before delivered will be manifeſt. 1 
Hence a vulgar Error in computing Intereſt is diſcovered; 1 
for ſome argue thus, 62. is the Intereſt of 100 7. for a Year ; 1 
therefore 103. (or of 61.) is the Intereſt for a Month, and '4 
conſequently 2s. 6 d. for a Week or ſeven Days, and fo the MW 
Intereſt of 400 J. for 7 Days, computed after that manner, \ 
would be 19 3. which exceeds he Anſwer found by the pre- "ſh 
ceeding Rule by 9 d. very near; which Fallacy has its riſe W 


Part of the Number of Days in a Year, when indeed the juſt 
77 Part of 365 Days conſiſts of 30 Days. 

And farther, by the Help of this decimal Fraction of a 
Pound, to wit, 0016433, which is very near , 
the Intereſt of one Pound for a Day, at the Rate er Rule 

, or computing 
of 6 per cent. per annum, (as will appear by the le Jaferef 
preceeding Rule the Intereſt of any Principal 7, Days 
( ſuppoſed to be Pounds or decimal Parts of a 
pound, for any Number of Days agreed on, at the ſaid Rate 
of Intereſt, may be found out by Multiplication only, vix. 
Firſt multiply the ſaid Decimal „000 164383, by the Princi- 
pal, whoſe Intereſt is required; then multiply that Product by 
the Number of days propoſed, fo will this laſt Product be the 
Intereſt required; (but in theſe Multiplications reſpect muſt 
be had to the cutting off of Places in the Products, according to 
the ſecond and third Rules of the 26th Chapter of the preceed- 
ing Book ; ) for Example, if it be required to find the Inte- 
reſt of 1000 J. for 131 Days, at the Rate of 6 per Cent. per 
Annum, the Anſw, will be tound 21 4534 +, or 210. 105, 
81. + ; for, according to the Rule laſt given, 
000164383 x 1000 x 131 =21,534 + 

But at another Rate of Intereſt, a peculiar Decimal inſtead 

of the ſaid ,000164.383 (which ſerves only for ve ES er 
afo 


p 
annum) muſt be found out by the firſt Rule n Bo- 
ore. 
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fore the latter Rule can take place, the Reaſon of which latte: 
Rule does alſo evidently ariſe from two ſingle Rules of Three, 
IX. When fan Annuity payable yearly is in Arrear for any 
Number of Years, and it is required to know 
what the ere amount to, -e be. 
.- ing computed for every particular yearly Payment, 
o CRT” From the time it becamedue, until the End of the 
with Allow. Termof years, the Work will be as in this follow. 
ances of ſim- ing Example, viz. If an Annuity, or yearly Rent 
ple Intereſt. of 134 J. 10s. 64. be all forborn till the End of 
Years, what will it then amount to, ſimple Interef 
being allowed at the Rate of 6 per cent. per annum, for each 
Year's Rent, from the Time on which it was due, until the 
End of the ſaid Term of 4 Years ? Anſw. 586 J. 10 5s, 6,44, 
It is evident by the Queſtion, that at the Rate of intereſ 
propoſed, there muſt be computed the Intereſt of 134 J. 10. 
64. (due ar the third Year's End) for one Year (to wit, the 
fourth Year: ) alfo the Intereſt of the like Sum due at the 24 
Year's End, for 2 Years (to wit, the 3d and 4th Years; ) like- 
wiſe the Intereſt of the ſame Sum due at the firſt Year's End 
for three Years (to wit, the ſecond, third, and fourth Years: 
all which Intereſt being added to the Sum of the four Years 
Rent, che total Sum thews what the ſaid Annuity will amount 
to at the End of the ſaid Term of 4 years. 


The Manner 
of ſumming 


Explication. 
5 

The Intereſt of 1347. tin 5+ Bo 2 48 
10 3. 6 d.at 6 per cent. per 0 2-38 5 „ 162 1022 
annum, for 18 „ 14 + 4 9 

The Sum of the 4 Years 
Rent (to wit, 4 times 134/. „ $3030 
10 J. 6d.) —ä ——— — _ 

All which added toge- 
ther give the Anſwer of 5 „„ +2 366 „ 10 6,96 
the Queſtion, to wit, | 

X. When it is required to find out how much ready Money 
will fatisfy a Debt due at the end of any ſpace o 
time to come, by rebating or diſcounting at 


Of Rebate or 
Diſcount of 


given Rate of ſimple Intereſt, it may be effect: 
win buf ay by this Rule, iz. Firſt, fad out the Intere! of 


199), at the ſettled Rate of [ntereſt, for the ey 
| WI | 


ple Intereſt. 


— —2 — oi os 4 2 — fo — 1 8 


= \ lh ay 


2 


equivalent unto? 


do the Rules of decimal * and Diviſion explained 
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which the ready Money is to be paid before-hand; then ad- 
ding the Intereſt ſo found to 100 J. make always the Sum of 
that Addition the firſt Term in a Rule of Three; 100 J. the 
ſecond Term; and the Debt propoſed to be ſatisfied the third 
Term ; laſtly, the fourth Proportional found out by the ſaid 
Rule of Three, will be the ready Money which ought to be 
paid in ſatisfaction of the Debt propounded. 

Example 1. If a Debt of 100 J. be payable at the End of a 
Year to come, how much ready Money will diſcharge that 
Debt, by rebating or diſcounting at the Rate of 6 per cent. 


per annum? Anſw. 941, 65. 9 d. 2far. very near; for by 


the Rule of Three, 

106 : 190 :: 100 : 94,3396 + 
That is to ſay, if 106 J. (which is compoſed of 1097. Princi- 
pal, and 6 J. Intereſt ) proceeds from 109 J. Principal forborn 


for a Year, what Principal forborn for a Year does 1097. 


( compoſed of Principal and Intereſt ) proceed from? Anſw. 
94,3396 J. +, (or 947. 65. 9; d. very near) principal Mo- 


| ney: Therefore 94 J. 65. 91 d. in ready Money, is of equal 


Value with 100 1. due at the End of a Year to come ; for if the 
ſaid 947. 65. 9% d. be put forth at Intereſt for a Year, at the 
Rate of 6 per cent. per ann. it will gain 57. 135. 21d. very 


near, which together with the ſaid 94./. 65s. 97 d. makes the 


100 l. the Debt firſt propoſed to be diſcharged by Rebate. 
Example 2. If a 150 J. 105. be payable at the End of 37 
Days to come, how much preſent Money will diſcharge the 
ſaid Debt, by rebating after the Rate of 6 per cent. per ann? 
Anſw. 148 J. 14 s. 35 d. +, as by the following Operation is 


' manifeſt. 


: days l. days l. 
. 2052073 973-2 1,2 
"ore Gs J 
II. 101 „2: 100 :: 150 „5: 148 7154 + 
That is to ſay, Firſt, I ſeek by a ſingle Rule of Three the In- 


| tereſt of 100 J. for 73 Days, at the Rate of Intereſt propoſed , 


laying, if 365 Days (or a Year ) gain 6 J. what will 73 Days 
gun? Anſw. 1, = . or 1,21. Then adding the ſaid 1,2 to 
100, I fay, by a ſecond Rule of Three, if 101 ,20. Principal 
and Intereſt, payable at the End of 73 Days to come, be equi- 
valent to 100 l. ready Money, what ready Money is 150 /. 
105. (or 150,5.) payable at the End of 73 Days to come 

& by multiplying and dividing ( according 


il 


kk. 
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in Chapters 26 and 27 of the preceeding Book) the Quotient 
er Anſwer of the Queſtion will be found 148,154 + ; that 
is, 148/. 145. 3+d. -|-; for the Decimal ,7154 being valued 
according to the brief Way at the End of the fourth Rule 
of the 26th Chapter, will by Inſpe&ion only be diſcovered to 
be 14 5. 33 d. which Rule 1 ſhall here once for all, adviſe the 
Learner to be well acquainted with, 


The Proof. 
Seek ( by the Rule of Three ) what the ready Money found 


as aforeſaid will gain, in ſo much time as it is paid betore- 
Hand, at the Rate of Intereſt propounded : Then having ad- 
ded this Gain to the ſaid ready Money, if the Sum be equal 
to the Debt firſt propoſed to be ſatisfied by Rebate, the ready 
Money was rightly found out. So the laſt Example will be 
thus proved. | 
' ny J. 43 
100: 1,2 :: 148,7154: (1,7845 
Which fourth Proportional 1,784.5 being added to 148,715 
the Sum will be 150.4999 +, which does not want a Farthing 
of 1597. 105. the Debt firſt propoſed. 
XI. When it is required to find the preſent Worth of an 
Annuity, by rebating or diſcounting at a given 
Of the breſeut Rate of ſimple Intereſt, the Operation will be 
Werth of An- às in the following Example, viz. How much 
nuities by diſ- preſent Money is equivalent to an Annuity or 
counting at Rent of 100 J. per annum, to continue 5 Years, 
fmple Intereſt Rebate being made at the Rate of 67. for 109!. 
for one Year, at ſimple Intereſt ? Anſw. 425 /: 
18 J. 95d. very near. | 
t is manifeſt that there muſt be computed the preſent 
Worth of 100 . due at the firſt Year's End, alſo the preſent 
Worth of a 100 J. due at the ſecond Year's End, and in like 
manner for the third, fourth, and fifth Years; all which parti- 
zular preſent Worths being added together, the Aggregate or 
Sum will be the total preſent Worth of the Annuity, to wit, 
: CD «7 li 
8821267 


In the Example above produced, 425, 


that is, 4257, 185. 94 d. very near. 
The Opcration-by Decimals (which comes near enough to 


l. 


1 
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J. J. 3 


1. 106: 100 ; : 100: 94, 33962 + 
112: 100: : 100: 89, 28571 + 
3. 118: 100 : : 100: 84,4576 + 
4. 124: 100 :: 100: 80, 645 16 + 
5. 130: 100 :: 100: 76,92307 + 


— 


Anſw. 425, 93932 + 
Here by the way, from the manner of reſolving the laſt 


mentioned Queſtion, that Rule commonly called Equation of 


Payments, which is inſiſted on by divers Arithmetical Writers, 
will be found erroneous, which I thus prove. 

1. Since that Rule aims at the reducing of ſeveral Days of 
Payment, upon which particular Sums of Money are que, to 
2 mean Time upon which the Aggregate or Total of theſe par- 
ticular Sums ought to be paid, without Damage to the Debi- 
tor or Creditor, there muſt be neceſſarily ſome Rate of Inte- 
reſt implied: For otherwiſe, why may not any Day at plea- 
ſure be afſipned for one entire Payment ? 

2. If ſome Rate of Intereſt be implied, then Equity re- 
quires that the preſent Worth of the total Sum payable at one 
entire Payment, Rebate or Diſcount being made according to 
that Rate of Intereſt, may be equal to the Sum of the preſent 
Worths of the particular Sums of Money, Rebate being made 
at the ſame Rate of tereſt. 

3. In regard the ſaid Rule mentions no particular Rate of 
Intereſt, it ought to be true at any Rate of Intereſt whatſoever. 

4. Let us therefore examine the ſaid Rule, according to the 
Rate of 6 per cent. per annum, ſimple Intereſt, by taking the 
laſt mentioned Queſtion for an Example, which (according to 
the accuſtomed Manner) will be thus ſtated, 7g. If 500 J. 
ought to be paid by five equal yearly Payments, to wit, 100 /, 
at each Year's End, what Time ought to be given for the Pay- 
ment ef the ſaid 500 J. at one entire Payment, without Loſs 
either to the Debitor or Creditor. 

5. By proceeding according to the ſaid Ru of Equation of 
Fayments (which ſays, if the Sum of the Products, arifing from 
the Multiplication of every particular Sum of Money by its re- 
ſpective Time, be divided by the Sum or Aggregate of the ſaid 


particular Sums of Money, the Quotient will be the mean Time 


to be aſſigned for one entire Payment) there will be found 
three Years, which Time (according to the ſaid Rule) ought 


to be given for the Payment of the whole 500 7. 


KE 2 6. Now 
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6. Now if 5007. due at the End of three Years to come, be 
worth as much in preſent Money, as is the preſent Worthof an 
Annuity of 100 l. to continue five Vears; then the ſaid Rule of 
Equation is true; otherwiſe falſe : but the preſent Worth of 
5201. due at the End of three Years to come, Rebate bein 
made at the Rate of 6 per cent. per ann. ſimple Intereſt, will 
be found (by the tenth Rule of this Chapter) to be 423 J. 11, 
6d. 3 f. very near; allo the preſent Worth of the ſaid An. 
nuity, Rebate being made as before, is found, (as appears by 
the Reſolution of the laſt mentioned Queſtion ) to be 425 /, 
18s. 91d. very near; wherefore it is evident that the Cxedlito- 
loſes 21. 45s. 24 d. very near, by receiving the whole 500 J. at 
the three Year's End: Moreover, at 6 per cent. per ann. com. 
pound Intereft, he would loſe 17. 85s. 6 d. very near; as will 
be manifeſt by the Tables of compound Intereſt hereafter ex- 
preſied : So that the Loſs will be either more or leſs, according 
as the Rate of Intereſt differs: And therefore I conclude the 
ſaid Rule (as alſo all other Rules or Reſolutions of Queſtions 
which have dependance on it,) to be erroneous. 

Altho' Queſtions of this nature ſeldom come into practice, 
yet he that will take the Pains, may find out ſuch a mean Time 
as is required by the ſaid Rule of Equation of Payments, at 
any Rate of ſimple Intereſt by this following Rule, viz. 

Firſt, by the preceeding tenth Rule of this Chapter, find out 
the preſent Worth of every particular Sz in the Sueſtion 
P1yable at a Time to come, by rebating at the Rate of Intereſt 
agreed on; then find in what Time the Sum of thoſe preſent 
WWorths will be augmented to the Total of all the particular 
$1111 payable at Times to come, according to the firſt Agree- 
ment; ſo ſhall the Time found out, be the mean Time for the 
Payinent of the whole Debt: Thus the mean or equated Tune 
in the laſt Fzample will be found to be 2,8979, c. Years, 
(not three Years, as the ſaid Rule of Equation of Payments 
would have it;) for by rebating at 6 per cent. per ann. ſim- 
ple Intereſt, 500 J. payable at the End of 2,8979, Sc. Years 
ro come that is, 2 Years and 328 Days very near) is worth 
in ready Money 4.257, 185. 94d. very near; and the ſame 
ready Money is alſo the preſent Value of 1007. Annuity for 
five Years, at the fame Rate of Intereſt, as before has been 
manifeſted. Bur to return to the Path from which 1 have 
made a Digreſſion. 

From the preceeding tenth Rule of this Chapter, the follow- 
ing Tables I. and II. are deduced, whoſe Conſtruction and 
Ute are afterwards declared. FFF Tears 
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| | Table |. | Table II. 
Which ſhews in decimal} |Which ſhews in Pounds and 
Parts of a Pound, the pre-| decimal Parts of a Pound 
ſent Worth of one Pound} ſthe preſent Worth of en 

- due at the End of any Num- 8 Pound Annuity, to continu 

Iſber of Years to come, not & ſany Number of Years not 
exceeding 7 Years, at the exceeding 7, at the Rate o 
Rate of 6 per centum, per |6 per centum, per annum, 
annum, fimple Intereſt. ſimple Intereſt, 

LE: | 

943396 I | 243396 | 

|2 | 892857 2 [1,830253 i 

I} | „847457 3 2,683710 

4 5806451 + 37490162 

5 5709230 54259321 

6| 4733294 6 [4,994685 | 

71 5704225 7 15,698910 | 


The Conſtruction of Table J. 


The Numbers in the firſt Table which are placed right a- 
gainſt the Numbers of Years 1, 2, 3, 4, 5, 6, and 7, are deci- 
mal Fract ions, one Pound of Engliſb Money being the Inte- 
zer, and are thus found ( according to the preceeding tenth 
Rule of this Chapter, iz. 


106: 100 : : 1: ,9433960 o+ 
tis : 100: 1 892857 2 
$18 2: 100 : 14787 


whereby it appears, that 1 /. due at the End of a Year to come, 
is worth in ready Money 4943396 +, that is, 185.104. 1 f. 
and ſomewhat more. Alſo 1 /. due at the End of two Years to 
come, is worth in ready Money ,892857 +, or 173. 104 d. 
Rebate being made at the Rate of 6 per cent. per ann. ſim- 
ple Intereſt; the like is to be underſtood of the Reſt of the 
Numbers in Table I, which may be continued to more Years, 


and other Tables alſo of Rebate may be framed upon the ſame 


Ground, for Months, or Days, by the ingenious Artiſt. 


Th: Uſe of Table |. 
The practical Uſe of the ſaid firſt Table will be manifeſt by 
ſolving this following Queſtion ; viz, How much ready Mon: 
Wa 
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will diſcharge 3457. 15 s. 64. due at the End of five Veats to 
come, by rebating ſimple Intereſt at the Rate of 6 per cont, 
per annum? Anſw. 2651. 195. 74d. which is thus found out: 
viz. In the preceeding Table I, right againſt 5 Years, I find 
the Decimal 76923, which ſhews that 1 7. due at the End ot 
five Years to come is worth in ready Money ,76923, (that is, 
15 5. 4+; ) then inſteadjof 15 5s, 6d. mentioned in the Queſtion 
propoſed, taking the Decimal 775, which is equal to 15s. 64, 
(the ſame being reduced according to the fifth Rule of the 23d 
Chapter of the preceeding Book) I ſay, by the Rule of Three, 


I : ,76923 :: 345 ,775 : (265 9805 + 


That is to ſay, if 1 J. give ,76923 J. what will 345 ,775 
give? Anſw. 265 ,9895 /. for multiplying 345775 by ,769232 
'according to the ſecond Rule of the 26th Chapter of the pre- 
\ceeding ok, the Product will be 265 ,9805, that is, 265 /, 


193. 7ad. | 
| The Conſtruction of Table II. 


The Numbers in the ſecond Table are found out by the Ad. 
dition of thoſe in the firſt, v/z. the firſt Number in the latter 
Table is the ſame with the firſt Number in the former; the ſe. 
cond in the latter is the Sum of the firſt and ſecond in the for- 
mer; the third in the latter is the Sum of the firſt, ſecond, and 
third in the former, and after that manner the reſt are found; 
( the Reaſon of which Compoſition is manifeſt from the Ex 
ample of the 11th Rule afore-going ; ) otherwiſe the Number 
in Table II. may be found more eaſily thus, viz. the fiſt 
Number in the ſaid Tav/? II. is the fame with the firſt Num- 
ber in Table I, the ſecond Number in the latter Table is com- 
pos d of the ſecond Number in the former, and the firſt in the 
latter; the third Number in the latter Table is compoſed of the 
third Number in the former, and the ſecond in the latter; the 
fourth in the latter 1s compos'd of the fourth Number in the 
former, and the third in the latter; the like is to be underſtood 


of the reſt of the Numbers in Table Il, which might be con- 


tinued to more Years, and ſitted to other Rates of Intereſt; but 
I ſhall ſpare that labour, in regard a more equal Way of find- 


ing out the preſent Worth of an Annuity, agreeable to the] 


accuſtomed and praQical Rates of buying and ſelling Annui- 
tics or Rents for Terms of Years, is grounded upon a Com- 
putation of Intereſt upon Intereſt, as will hereafter be made 


manifeſt; for at ſimple Intereſt an Annuity will be ovei— 


Ths 


valued, ' 


chap. y 


as by the four fo 
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The Uſe of Table |. 


The Uſe of Table II. will appear by this following Ezain? 
ple; viz. What is the preſent Worth of an Annuity of 109 /. 
fer annum, payable yearly during the Term of five Years, Diſ- 
count or Rebate being made at the Rate of 6 per cent. per ann. 
ſimple Intereſt? Anſwer, 425 J. 18 3. 91d. very near, which 
is thus found out, iz. In the preceeding Table Il, right a- 
gainſt five Years, I find this Number, 4, 259391, which ſhews 
that an Annuity of 17. payable yearly during five Years, is 
worth in ready Money 4, 2593911. (that is, 4/4. 5s. 2d. and 
ſomewhat more) therefore, I ſay, by the Rule of Three; 


„ J. J. 
1: 4259391 :: 109: (425, 9393 

That is to ſay, if 17. give 4 5259391 /. what will 100 l. 
vive? Anſw. 425 l. 18 s. 91d. very near; for by multiplying 
4, 259391 by 103, the Product (according te the ſecond Rule 
ot the 26th Chapter of the preceeding Book) is 425 ,9393, 
tat is, 425 J. 18 c. 95d, very near. Which Operation being 
compared with the Manner of folving the ſame Queſtion be- 
fore-mentioned in the 11th Rule of this Chapter, the great 
benefit of Tables of this kind in point of Expedition will be 
apparent, 
. Vl. When it is required to know, _ 
um of Money any propounded Principal for- 
born any Nnmber of "ok will at the End 477 £4 2 

pound in- 

of ſuch Term be augmented to, Intereſt upon ;,,,. 
Intereſt being computed at a given Rate; 
there muſt be found a Rank of continual Proportionals, more 
in number by one than is the Number of Years in the Queſ- 
tion; of which Proportionals the firſt is the Principal ailign- 
ed, the ſecond muſt encreaſe or proceed from the firſt, the 
third from the ſecond, Cc. in ſuch Manner or Rate, as 106 
proceeds from 100, (or as 108 from 100, if the Rate of In- 
tereſt be 8 per cent.) then will the laſt Proportional be the 


Of the forbear- 


\ Anſwer of the Queſtion: So if 3007. principal Money be put 


forth at Intereſt upon Intereſt, at the Rate of 6 7. for 100 J. 

for one Year, and all forborn until the End of 4 Years, there 

will then be due 378,743088, or 378 J. 145. 10:d. very near, 
loving Rules of Three is manifeſt. 


308 
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302 :-318 q 
1106: 31 : 337 0 
$90.2 $007 855 08 : 357 3048 


7 „3048: 378 743088 

For the ſaid ok will = the Gr Year's End be augmented 
to 318 J. which 3187. being put forth as a Principal for 1 Year, 
will ( at the ſecond Year's End) be auginented to 337,908; a. 
gain, this 337,08 being put forth as a Principal for 1 Year, 
will Cat the third Year's End) be augmented to 357,3048 ; in 
like manner, 357,3048 being put forth as a Principal for | 
Year, will (at the fourth Year's End) be augmented to 378 
743088, which is the Number required by the Queſtion. And 
if the Work be well examined, it will appear (as was before 
declared) that the Principal firſt aſſigned, to wit, 300 J. and 
the Numbers reſulting ſucceſſively at the Ends of the ſever] 
Years are continua] Proportionals, viz. theſe five Number, are 
ſo qualified, rhat if the 

zoo | 318 j 337,08 | 357,3048 | 378,743088 

ſecond be multiplied by itſelf, the Product will be equal to the 
Product of the firſt and third; alſo if the third be multiplied 
by it ſelf, the Product will be equa] to the Product of the ſe- 
cond and fourth; in like manner, if there were more continu- 
al Proportionals in a Rank, if any one Proportional which 1s 
placed between two next on each fide of ſuch a one, be multi. 
plied by itſelf, the Product will be equal to the Product of 
thoſe two Extremes, ( which is a Property peculiar to continu- 
al Proportionals.) ; 
Taso Number? Note here by the way, that if any two Num- 
being given to bers be propounded, ſuppoſe 300 and 318, and 
find a third, it be required to find to them a third, a fourth, 
a fourth, a a fifth, c. in continual Proportion, multiply 
ih, &c. in the ſecond Proportional 318 by it ſelf, and di- 
continual Pro- vide the Produd 101124 by the firſt Proportio- 
PRI nal 300, ſo ſhall the Quotient 337,08 be a third 
in continual Proportion: In like manner, if you multiply the 
third Proportional 337,08 by it ſelf, and divide the Produd 
113622, 9264 by the ſecond Proportjona, 318, the Quotient 
257,3048 will be a fourth in continual Proportion; and after 
the fame manner a fifth, a fixth, or as many as you pleaſe 
may be found out. 

From what has been ſaid by way of Explication of the pre- 
ceeding 12th Rule, the following Table III. is deduced, the F 
Conſtruction and Uſe of which is afterwards declared. 
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The Conftruction of the preceeding Table III. 


The Numbers 1, 2, 3, 4, Sc. to 30, in the firſt Column 
on the left Hand ſignify Years ; the Numbers, 4, 5, 6, 7, 8, 
9, 10, 11, and 12, placed at the Head of the reſt of the Co- 
lumns, denote Rates of Intereſt for 1001 lent for a Year, 
and the Numbers ſet in the ſeveral Columns under thoſe Rates 
of Intereft, are found out by the Rule of Three in Decimals, 
in manner following, v2z. 

J. 100 : 104 2: 1 11 o 
II. 100 : 10: : 1% (1 0816 
III. 100: 104 :: 1,0816: (1, 12486 

That is to ſay, Firſt, if 100 7. put forth at Intereſt for a Year 
be augmented to 104 J. at the Year's End, what will 1 J. be 
then augmented to at the ſame Rate? Anſw. 1,047. (that is, 

11.05. gd. zf. and ſomewhat more) which 1,54 (or 1,94000, 
the Cyphers after the 4 being of no value in Decimals ) is the 
firſt Number in the 2d Column belonging to 4 per cent. and 
is placed right againſt 1 Year in the firſt Column. 

Secondly, ſay if 100 1. lent for a Year be augmented to 
1941. at the Year's End, what will 1,041. be then encreas d 
to at the ſame Rate? Anſw. 1,9816/7. (that is, 1/. 15. 94. 
2f. +) which 1,0816 is the ſecond Number in the faid Co- 
lumn of 4 per cent. and is ſet right againſt 2 Years in the 
firſt Column. 

Thirdly, as 100 is to 104,ſo is 1,08 16 to 1,12486 (or 17. 25. 
5d. 2f. +) which 1,12486 is the 3d Number in the Column 
of 4 per cent. and is placed right againſt 3 Years in the firſt Co- 
lumm. Hence it appears, that 1 /. at 4 fer cent. per ann. come 
pound Intereſt, will at the End of 3 Years be augmented to 
1,124867. (that is, 17. 25. 5 d. 2f. and ſomewhat more.) 

After the ſame manner the reſt of the Numbers in the ſe- 
cone Column, as alſo in the other Columns, are found out, 
( mutatis mutandts, ) | 


The Uſe of the preceeding third Table. 


Queſt. 1. What will 1367. 155. 6d. be augmented to, be- 
ing forborn 20 Years, Intereſt upon Intereft being computed 
at the Rate of 6 per cent. per annum ? Anſw. 4331. 13 5, 
I d. very near, which is thus found out. 

Firſt, looking into the th Columm of the ſaid third Table, 


of 
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of it, I find right againſt 20 Years the Number 3,207 13 
which ſhews that 1 J. being continued 20 Years at 6 per 
cent. per annum, com pound Intereſt, and all forborn until 
the End of the ſaid Trim, will be augmented to 3, 20713! 
C that is, 37. 4. 1d, 27. and ſomewhat more; ) therefore 
after the 15s. 6 d. in the Sueſtion is reduced to the Decima] 
$775 by the 16th Rule of the 23d Chapter of the preceeding 
Bock, I multiply the faid tabular Number 3, 20713, by 
13% 75 (the Sum propounded in the Queftzon ) according to 
the ſecond Rule of the 26th Chapter, ſo the Product is found 
to be 438,655, Ec. that is, 438 J. 13s. 14, for the Anſwer 
of the Queſtion, View the Operation here following. 


1 2 320713: 139,775 : (438,655 
136,775 | 


_—_— — * 
btn * — — —— 


4 PRs 
— 


1603665 
2244991 
2244991 
1924278 
962139 
3520713 


__— ——_———__@t. 8 


— 


438065520575 
Queſt iz. If 320 J. be forborn eleven Years, at Intereſt upor 
Intereſt at 5 per cent. per ann. what will be due at the End of 


| thoſe eleven Years for Principal and Intereſt ? Anſw. 547. 


6 5, 1 d. +, For in the third Column of the third Table under 


the Figure 5 at the Head of the Column, and right againſt e- 


leven Years, youll find this Number 1,71033, which ſhews 
that x7, at the End of eleven Years, will, at 5 per cent. per 
ann. compound Intereſt, be augmented to 1,710 33, ( that is, 
J. 145. 2d. IF. and ſomewhat more; wherefore by mul- 
tiplying the ſaid 1,71033 by 320, (the Number of Pounds pro- 


poſed in the Queſtion) the Product will be $47,305 Sc. * 
ueſtion. 


is, 5477. 65. 1 d. +, for the Anſwer of the 
the following Operation, 
i : 1,71033' :: 320 : (547,305 Þ 


320 


— 


6— EI. 


3420660 
51309 
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After the ſame manner, the Numbers belonging to any of 
the other Rates of Intereſt mentioned in the third Table are to 

uſed. 

% When an Annuity payable yearly is in Ar- The Manner 
rear for any Number of Years, and it is required to 2/ ſumming 
know what the ſame will amount to, compound Annui- 
Intereſt being computed for each particular Annu- * . 
1 EIS > ! rear, with 
ity, from the Time it became due until the End of u 3 
the Term of Years, the Work will be as in the fol- of Intereſt 
lowing Example; wiz. Suppoſe an Annuity of «pon tarereft 
300 1. payable at yearly Payments be forbom, and 

all unpaid until the End of four Years; the Queſtion is, what 
will then be due, compound Intereſt being computed at the 
Rate of 6 per cent. per ann. for every yearly Payment from 
the Time it becomes due, to the End of the faid Term of four 
Years? Anſw. 13120. 75. 8d. very near. 

It is evident by the Queſtion, that there muſt be computed 
what 300 J. due at the 3d Year's End will be augmented to in 
one Year (to wit, the 5 Year) at 6 per cent. Alſo what 300 J. 
due at the 2d Year's End will be increaſed to in two Vears, 


(tio wit, the third and fourth Years ; ) likewiſe what 300 J. due 


at the firſt Year's End will be augmented to, in the three fol- 
lowing Years, ( to wit, the ſecond, third, and fourth Years) 
all which Sums being added to 300 /. (the Payment due at the 
End of the fourth Year, which is incapable of any Improve- 
ment,) the Aggregate or Sum will be the total Money in Ar- 
rear at the End of the fourth Year, to wit, 1312 f J. ag 
may appear by the fallowing Operation, viz. 


The laſt Payment of the Annuity due at the End 
of the fourth Year is 1 N 

Again, the 300 J. due at the third Vear's End, 
will in one Year, after the Rate of 6 per cent. 

be augmented to | 

Alſo 3007. due at the ſecond Year's End will in 
two Years, at the Rate of 6 per cent. per 
annum, compound Intereſt, be increaſed to, P 33708 
Cas appears by the firſt Example of the 12th 
Rule aforegoing ) 


In like manner 300 J. due at the firſt Year's End, 


will in three Years be augmented to 3 357,048 


The Sum due at four Year's End is —— 13 12,3848 
The 
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The Invention of the Numbers befere-mentioned bein 
well examined, it will appear, that if an Annuity or Ren 
payable at yearly Payments be improved to the utmoſt at Inte. 
reſt upon Intereſt, and all forborn or reſpited to the End ot 
certain Years, the Total then due will be the Sum of a Rank 
of continual Proportionals as many in number, as there ar: 
yearly Payments, the firſt of which Proportionals is the rf 
( or any one ) Year's Rent: And the ſecond Proportional pro- 
ceeds from the firſt in the ſame Rate as 106 proceeds from 100 
if the Rate of Intereſt be 6 per cent. (or as 108 proceeds from 
100, if the Rate of Intereſt be 8 per cent. c.) and ſo like. 
wiſe the third from the ſecond, the fourth from the third, g. 
( after the Manner of the Operation in the firſt Example of the 


twelfth Rule of this Chapter, ) A 
Otherwiſe. 1 

Find a Principal which may have ſuch Proportion to 3% th 
as 100 has to 6, and ſay by the Rule of Three, of 
ea 

6: 100: : 300: 5000. ur 

ai 


That is to ſay, as 67. Intereſt has 1007. for a Princĩ pal, ſo 
300 J. Intereſt has 5000 J. for a Principal; then ſeek what 
5000 l. will be augmented to, being forborn four Years at 6 fr þÞ 
cent. per ann. compound Intereſt, (after the manner of the ® 
firſt Example of the 12th Rule aforegoing:) So you'll find  ® 
6312,3848, from which ſubtracting the ſaid Principal 50 % f ©? 
the Remainder (as before) is 1312,3848 . being the Sun 
which 300 J. Annuity will be augmented to at the End of four £2 
Years, according to the ſaid Rate of Intereſt, the Annuity Þ 


being payable at yearly Payments. + 
The Reaſon of the latter Rule. 5 
I 


If a Principal be put forth at Intereſt upon Intereſt payable ] Pr 
by yearly Payments, and all be forborn until the End of cer- Þ 
tain Years, the Total then due is equal to the Aggregate ot 
Sum of theſe three Numbers; to wit, the ſaid Principal fit Þ 
put forth, the Sum of the annual ſimple Intereſts of that Prin- 
cipal, and the utmoſt Improvement of thoſe ſimple Intereſts, 
by computing Intereſt upon Intereſt: Therefore, if from thc 
ſaid Aggregate the firſt Principal be ſubtracted, the Remain- 


der muſt neceſſarily conſiſt of the Sum of the annual ſimple F 


Intereſts, 


- 


of the Rates expreſſed at the 
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| Intereſts, (which are in the Nature of an Annuity, ) and the 


utmoſt Improvement of thoſe ſimple Intereſts (or Annuity } 
by computing Intereſt upon Intereſt. 


The Conftruttion of the following Table IV. 
Upon the aforeſaid Grounds, the following Table IV. is 


| calculated, to ſhew what one Pound Annuity, payable at 


yearly 1 forborn oy * of 2 y_ 315 
ill amount to, by computing Intereſt upon Intereſt, at an 
of Head of the ſaid Table. n 

But the ſame Table may be more eaſily compoſed, by the 
Addition of the Numbers in the preceeding Table III. in this 
manner, viz. the firſt Number in every one of thoſe Columns 


in the following Table IV, at the Head of which are placed 


the Numbers 4, 5, 6, 7, 8, 9, 19, 11, and 12, ſignifying Rates 
of Intereſt per cent. is 1 or Unity ; the ſecond Number in 
each of theſe Columns in the latter Table is compoſed of 1 or 


| unity, and the firſt Number in the reſpective Columns of the 
aid preceeding Table III. | 


Alſo the third Number in every of the ſaid Columns of 
this /atter Table is compoſed of 1, and the Sum of the firſt 
and ſecond Numbers of the reſpective Columns of the for- 


mer Table, and in that order the Reſt are found out: or 


more eaſily thus: The third Number in the latter Table is 
compoſed of the ſecond Number in the latter, and of the ſe- 
cond in the former ; the fourth Number in the latter is com- 
poſed of the third in the latter, and of the third in the for- 
mer, c. But you are to obſerve, that according to either 
of theſe Ways of compoſing the fourth Table by Addition, 


the Numbers in the preceeding Table III. ought to be con- 


tinued to more Places than are there expreſſed; to prevent 


* Errour, which may happen by the adding of defective decimal 


FaQions. 


| 
| 


264 


126277 ZE 
ore 
o1670'ge 


ErEE1'Þ7% 


99599. o 25198 61 91 189•981 


SESoOt gr 16, 1889 Sr SLE LE 
165760 · O 86 Le 81610 gz zoF1iTt'te 


89112. 9er eig sg 6˙e 6617 
81814˙⁹ geugs⸗ 1214010 21146˙81 
62099*LI 8879. 91 


Feen 


* * 


8 OSS C, » 


3 1 * 
toop r: oes 8128 81 
9g 2. 
69885 is > te F11g4907'Þ1 eggs. £1111 


G. -- 


8 9 22 I * "BSE co: OT 9 1 


£9g05'61 16167'giÞ1 
COIL LI Eggzg'g1 £1 
7669891 7 11691089 co- 151 


908 & © 


_— —— —— * 


918911 ©0774" 91 27186. 91 T6261. 919898 1 588 1664081 216684⁴9 1019 0⁰˙ e 0¹ 
9991’ 4689 11 47615: O1 Forto- 1 991g 21086440. 111816711999 0 11 64285.01 6 
69667 hs mh 3 118898711 L4gro'1 11z99£9: 01,0g6%Sz*o01'lg446g'6 or ,zeÞIt'o 8 
10680011 T884˙6 4148 ˙6 £+007z'6 jogzzb'g ſroFSg'g 888688 ſoor fig 626g: L Z 
81911˙8 587164 __ EEEz9"L e688: 628914 18966·9 jobiog'g 26 89.9 9 
Yygesd o Og4zrz'g (OI501'9 11790˙8 09998'9 84091. 9  [60/ LE9'S gers scores 85 
28641 8460 oortg: + TIELS'Þ [11905'+ esst 19e clol det groben bd 
obÞLEE OITPEE oog 8 01847 9 oe? obFIz'E fogegtt's ogg 09171˙8 8 
ooo 1 0001 1 oo o00060'z ſooo go 000407 7 [00090*'z 000f0'7 ooobo Mt 
000001 ooo. 1 boo. oo. [090901 ooo Po; —_ 00000'T . 


unuur 12d u 10 Z1 pup 11 O 6 8 L gels + % 07 Tawy 


Al 


a ſoq ] ſo ſup v paingino? Burg joan punoging? wulaT, oο Jo pur 241 1 04 jumoiny ita it dapun 
rav, Jo 42qumyy ſup udoquof pur *jurmnpg fjavel iq 2xquipd u punog 5uo ya smegf q39,4 


TI14VL 


„ i 


— 


_ n. i. —_ 


; 


205 


*L,7g5'ÞIz|gilbtErgliltbotg t+1}SESEI +71 E65G6'£01 2990 · 4 
888690618 41869 108660 PerſegY 6 einge: 96 69469 ·69 


9688809148664 191181•601 


— — — — 


6gz09*Forigg4+116 frog rs ge 6786809 [Flgtt E5|2gi66:9+ 


— — — — — — 


— 


1469495 6900 66g grog ee 8066688 99s 
49d ggg v goog H οιν⏑ν ο JoLEL6 ger ſrzoft' tt [irotgrofijigrittge 


— — —— — — 
— — —— — — — — - — — 


1 II or 4-65 TR. 4 9 


— — — 


g97EE: 1+7/£8070*661 zoÞþ6Þ'+91 £5L0E*ge 112882»•811 8409 T5699 1890˙64 ge · gg SoHo’ OE ty 
640£9*ti|ILwrt' ig grgghtts 67, 

O18 9 g9}g% zoÞrgs g94g6'6Þ.g7 
OOFLE* bgrjfgglo Er sse riß ert en gLoSE'Lg [rgegb ÞL]glLfoZ: ꝗο e νονο e“ 44 
odds OST 0 468 r S8 1796 64 9949 ˙89 8999 1699 e 11-19 411 9 
LgEEEEELoEEr+ +11]SoL+ÞE'86 Groot tg 68018 obe E£glo&tgg +£604{rl- {+0599 1Þ 32 
TYeagI*giiS1i+{1 zoreti6t:gg [igbgligh 94 gg 491g £95 1809166105: ++092g0'6£ br 
| Cros 1+ g8419'98 Et 
95705'z0 f+12-18 TLzoÞ IL IEEEL 97 94997 ·99 £100:6+Þ|gz268£+!112G05-gf gf · e 77 
e4g69'1g frre [GFroo e — L1S9g FÞFL00'6ES70IL:SE 07696 1E 17 
++zS0'2L4 [Egzorrtg [66+L7'19 [1109115 96197•95 6+566:0Þ]65S gl: ge 56590*f£'Logli'br or 
896889 6869 [6065119 [S+gro gh her lgbgLE LEIGECEL ES ooGES OE nat lads 61 
38 8 1'ge 1+5Þ9:57 81 
: E113 geotg*Sr,19L69 te 11 

9878917 8668 1.68 461698 od doo SS gtet os vgegg-eνειεανεενεατενιι τν˙ν lg 


2 


| 


M m 


————— — — 


E 


L 


IA 9142], Surp333 td aqg fo uorouniguory 3} 


ys ————_ — 


2 — 


- — a = = - "# X* - 1 60Q&T* OCT 1128512 ee 8 K 
X Ii76Ze ZE D , looGrortzlftog 


7 — — m_— # 6.9 50 _— . 
ö T 28671 729594, 8 2195 SZS 1 858 TOO 


! 


ey 2 * 


—— 
— — 


C 


G1 


69•61 16162·81 v1 


266 Intereſt, Appendix. 


The Uſe of the preceeding Table 1V. 


The Uſe of the ſaid fourth Table will be manifeſt by the 
Manner of e Vow Queſtion, viz. if an Annuity of 270 /, 
payable by yearly Payments for fifteen Years, be all forborn or 
unpaid until the End of the ſaid Term, what will it then a- 
mount to, upon a Computation of Intereſt upon Intereſt, at 
the Rate of 5 per cent. per annum nſw. 4651 104, 
4.d. 2f very near, as by the following Operation is evident: 
For in the Column belonging to 6 per cent, ( to wit, that 
Column which has the Figure 6 placed at the Head of it ) 
right againſt 15 Years, you will find 23.27596, which ſhews 
that an Annnity of 11 payable at yearly Payments for 15 
Years, will at the End of the faid Term ( compound Intereſt 
being computed at 6 per cent. per annum) amount to 
23.27596 /. (or 231 55. 6 d. Therefore multiplying the 
ſaid Tabular Number 23.27596 by 20, / becauſe the Annuity 
propounded is 20 J.) the Product will be 465.519 +, that is, 
465 J. 195. 4d. 2f. which is the Anſwer of the Queſtion. 
View the following Operation. 


12 N 20 2 465.519 4 


46551920 


In the fame Manner, the Numbers in the other Columns 
are to be uſed. 

XIV. When a Sum of Money is due at 2 
© Rebate ar Time to come, and it is required to know what 
compound In- it is worth in ready Money, Rebate being made 
tereſt. at a given Rate of compound Intereſt, the Work 

will not be much different from the 12th Rule 

of this Chapter, vi there muſt be found a Series or Rank of 
continual Proportionals more in number by one, than is the 
Number of Years in the Queſtion; of which Proportionals, 
the firſt is the Money propoſed to be rebated, the ſecond muſt 
decreaſe or leſſen from the. firſt, the third from the ſecond, Cc. 
in ſuch Manner or Rate as 100 decreaſes from 106 ( or as 
100 from 108, if the Rate of Intereſt be 8 per cent. | then 
will the laſt Proportional be the Anſwer of the Queſtion: S0 
it 378,24222 . be due at the End of four Years wholly to 
come, 
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come, it will be found to be worth in ready Money 300 J. Re- 
bate being made at compound Intereſt at 6 fer cent. as by the 
four following Rules of Three is manifeſt, which may be 
proved by the preceeding 12th Rule, where it will appear that 
zoo J. being forborn four Years, will at the ſaid Rate of 
compound Intereſt be augmented to 378.743088 /, 


J. J. 
378.743088 : 357. 3048 
2 357.3948 337.08 


337.08 318 
E 218 300 


106: 100: : 


Upon this Ground the following Table V. is calculated, to 
ſhew what one Pound due at the End of any Number of 
Years to come, is worth in preſent Money, Rebate being 
made, at the Rates of compound Intereſt, mentioned in the 
ſaid Table; by the Help of which and of Multiplication, 
Queſtions of Rebate for any Sum propoſed may be performed 
without conſiderable Errour. 
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The Conftruction of the preceeding Table V. 


The Numbers 1, 2, 3, 4, Sc. to 30, (in the firſt Columy 
on the left Hand) ſignify Years: the Numbers 4, 6, 78 
9, 10, 11, and 12, placed at the Head of the reſt of the (. 
lumns, expreſs Rates of Intereſt for 100 J. lent for a Year, an 
the Numbers ſet in the ſeveral Columns under thoſe Rates gt 
Intereſt are found out by the Rule of Three in Decimal, i, 
manner following, viz. | 

I. 104 2 100521 : (,961 5384615, C. 
IT. 104 : 100 :: ,9615384615+Þ : (,9245563, 3 

III. 104 : 100: : ,9245562, Sc.: (,888996 + 

That is to ſay, firſt, if 104 decreaſe to 100, or if 104 J. pay. 
able at the End of a Year to come be worth 1007. in read 
Money, what ready Money is 11. due at the End ofa Yeart 
come, worth? Anſw. ,9615384615 + /or 195. 2d. 3 ,. ven 
near: So that 961538 is the firſt Decimal in the ſecond Cy 
lumn belonging to 4 per cent. in Table V, and is pla]; 2 
right againſt 1 Year in the firſt Column. 

Secondly, ſay in like manner, if 104 decreaſe to 100, wh A. 
will ,9615384615, Cc. the Decimal found by the firſt N w 
of Three) decreaſe to? Anſw. 9245562, c. the firſt 6 plac th. 
whereof to wit, 924556 are the ſecond Decimal in the ſu Le 
Column of 4 per cent. which is ſet right againſt two Years, C91 

Thirdly, as 104 is to 109 ; fo is ,9245562, Cc. (the Dei. En 
mal found by the 2d Rule of Three to . 888996 + (Cor i den 
9d. 1 J. + ) which is the third Deczmal in the Coluum of 0! 
per cent. Hence it appeais, that 17. due at the End of 3 Ven ne 
to come, is worth. 888996 ＋- (or 17s. 9d. 1f. and fone 1 
what more) in ready Money, Rebate being made at the Rar 


Dd. # tn nd ff , ao. am 


of 4 per cent. per ann. compound Intereſt. xa 
After the ſame manner, the reſt of the Decimal Fradtia Wu 
in the ſaid ſecond Column, as alſo in the other Columns, at [ 
are 


found out, (mmiatis mutandis, ) 


The Uſe of the preceeding Table V. 


To exemplify the ſaid fifth Table, let it be required to fin 
out how much ready Moncy will diſcharge a Debt of 356 
"ayable at the End of 7 Years to come, by rebating at t 
7 ot 7 per cent. per an, compound Intereſt ? Anſw, 221 


135. 11d, 3 F. very near, For in the fifth Column, Ae | 
6a 


Chap. V. 
Head of which is placed 7, ſignifying 7 per cent. right againſt 
7 Years I find .622749, which thews, that 1 J. due at the End 
| of 7 Years to come, is worth in preſent Money .622749 deci- 
mal Parts of a Pound, Rebate being made at the ſaid Rate of 

Therefore multiplying the faid Tabular 


| Term of Years, be put forth at any Rate of 
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compound Intereſt. | 
Number . 622749 by the ſaid 356% the Debt propoſed, the 


product (according to the ſecond Rule of the 26th Cha pter ) 


will be 221.698, Cc. that is, 221 J. 135. 110. 3 /. which is 
the Anſwer of the Queſtion. See the ſubſequent Operation, 


1 :,622749 :: 356 : (221.698 + 
350 


© 3736494 
3113745 
1868247 


— — 


221 69864 


In the ſame Manner, the Numbers in the other Columns 
are to be uſed. 

V. The finding out the preſent Worth of an 
Annuity is grounded upon this Foundation; to 7 find the 
wit, if the preſent Money which is paid for #” ſent worth 


. * O ; An * 
the Purchaſe of an Annuity, to continue any 5 - — 


: tation of com- 
compound Intereſt, and all forbem until the bend Inte- 


End of the ſaid Term, and that the total Mo- ref. 

ney then due be put into one Scale: Alſo it the 

total Sum of the utmoſt Improvements of the annual Pay- 

ments of the Annuity, put forth at the ſame Rate of com- 
ound Intereſt, from the Time thoſe annual Payments become 

wa until the End of the Term, be put in the other Scale, the 


| Scales will be even, iz. the ſaid two total Sums of Money 


muſt be equal one to the other. : 

Now to find out ſuch a preſent Worth of an Annuity, there 
are diverſe Ways, ſome of which I ſhall here explain by Ex- 
anples : 

Firſt therefore, let it be required to find the preſent Worth 
of an Annuity of 378.73088 J. to continue three Years, com- 
Pound Intereſt being computed at 6 per cent. per ann. Anſw. 
1012.3848 J. 

It is evident by the Queſtion, that there muſt be computed 
(after the Manner of the Example upon the 34th Rule afore- 


going) 


E . inn 
* 4 
— —— «+44 4. 
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going the preſent Worth of 378: 725277 1, due at the fir 

Year's End, alſo the preſent Worth of the like Sum due at the 

ſecond Year's End, and in like manner for the third Vear; 

all which particular preſent Values being added together, the 

Aggregate or dum will be the total preſent Worth of rhe An. 

muty propoſed, DZ. 

378.74 3088 /. payable at the End of one Year is 9 /. 

* worth in ready Money (as is evident by the 257.2048 
fourteenth Rule afore-going) . « . ( 

Alfo the like Sum payable at the End of two 5 IX. 
Years to come, is worth in ready Money 337.5 

Again, the like Sum payable at the End of three ? 318 
Years to come, is worth in ready Moncy, . . —_— 


— — 


— 


Therefore the total preſent Worth of an Annu- 2 1012.38; 

ity of 378.743088/. to continue 3 Years is 5 F 

Otherwiſe. : 

Find a Principal which may be in ſuch Proportion to the 
propounded Anzuity 378.743068 /. as 100 is to6, which will 
be exactly 6312.3848 J. for 

6 : 109 : 2 378, 743088: 6312,3848. 

Then ſuppoſing this Principal fo found to be a Sum due x 
the End of three Years to come, find what it will be worth in 
ready Money, by diminiſhing it according to the 14th Rule 
of chis Chapter, ſo will you find 5300 J. for the ready Money 
equivalent to the ſaid 63 12,3848 J. due at the End of three 
Years, which ready Money 5300 J. being ſubtracted from the 
ſaid 6312,3848 J. leaves {as before) 1912. 3848 7. for the pre. 
ſent Worth of the ſaid Annuity of 378.543088 J. to continue 
three Years, compound Intereſt being allowed a 6 per cent. 
per anniiui. 


The Reaſon of the latter Rule, 


It will not be difficult to apprehend, that if 6312,28.8, 
ready Money be put forth as a Principal at Intereſt upon Inte- 
reſt, it will at three Years End be augmented to an Aggregate ot 
Sum compoſed of theſe three Numbers; to wit, the ſaid Prin. 
cipal 6312,3848, the Sum of the annual ſimple Intereſts of that 
Principal, and the utmoſt Improvement of thoſe fimple Inte- 


reſts, by Int-reſt upon Intereſt : And becauſe (by the Operation Þ 


afore-going $300 /. ready Money port of the ſaid ready Money 
6312,2648 J. will at three Years End be augmented to 6312 


3848 J. Part of the ſaid Aggregate; therefore 1912.3848 | 
the 
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the Complement or remaining Part of the ſaid ready Money 
6312-3848 J. muſt neceſſarily be augmented to the Comple- 
ment or remaining Part of the ſaid Aggregate, which remain- 
ing Part laſt mentioned is compoſed of the Sum of the afore- 
ſaid ſimple Intereſts, and of their utmoſt Improvement at In- 
tereſt upon Intereſt ; that is, the ſaid Remainder is the urmoſt 
Improvement of an Annuity of 378.7430887. to continue 
three Years, compound Intereſt being allowed at 6 per cent. 
per annum. | 


The ConflruStion of the following Table VI. 


Upon the aforeſaid Grounds the following Table VI. is cal- 
culated, to ſhew how much ready Money an Annuity of one 
Pound to continue any Number of Years under 31, and paya- 
ble at yearly Payments, is worth, upon a Computation of com- 
pound Intereſt at any of the Rates per centum, mentioned at 
the Head of the ſaid Table. But the ſaid Table VI, may more 
eaſily be compos'd by means of the preceeding Table V, in 
this manner; viz. the firſt Number in every > the Columms 


(except the Colunmm of Years) in the following Table VI, is 


the ſame with the firſt Number in the like Colurmms reſpecti ve- 
ly in the preceeding Table V ; the ſecond Number in each of 
the ſaid Coluums of the ſixth Table, is the Sum of the firſt and 
ſecond Numbers in the reſpective Columns of the fifth Table; 
the third Number in the ſaid Coluint of the ſixth Table, is 
the Sum of the firſt, ſecond, and third Numbers in the reſpec- 
tive Colunms of the firſt Table : Or yet more eaſily thus, the 
third Number in the ſixth Table, is compoſed of the third in 
the fifth Table, and of the ſecond in the ſixth ; the fourth 
Number in the ſixth Table is compoſed of the fourth in the 
fiſth, and of the third in the ſixth ; the like is to be under- 
ſtood of the Reſt. But you are to obſerve, that according to 
this Method of compoſing the ſixth Table by Addition, the 
Numbers of the fifth Table muſt be continued to more Places 
than are there expreſs'd, to prevent Errour ariſing by the Ad- 
dition of defective Decimal FraQions. 
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Appendix. 


The Uſe of the preceeding Table VI. 


The Uſe of the faid ſixth Table will appear by the Manner 
of ſolving theſe two ſubſequent Queſtions, v2z. 

Duet. 1. What is the preſent Worth of an Annuity or 
Rent of 561. per annum, payable by yearly Payments for 21 
Years, accounting Intereſt upon Intereſt at the Rate of 6 per 
cent. per annum? Anſw. 658 J. 15s. 9 d. very near, thus 
found out: In the fourth Column of the preceeding Table VT, 
under the Figure 6 at the Head, and right againſt 21 Years, | 
find 11.76407, which ſhews that an Annuity of 1 /. payable by 
yearly Payments for 21 Years, is worth in preſent Money 
11.764>77. or 117. 155. 34. 1 Ff. (and ſomewhat more) In- 
rereſt upon Intereſt being computed on both ſides at the Rate 
of 6 per cent. per ann.; therefore multiplying the ſaid Tabula: 
Number 11.7640) by 56, (56 becauſe the Annuity propoſed 
is 56 Pounds ) the Product (according to the ſecond Rule of 
the 26th Chapter of the preceeding Book) will be found to 
be 658.787, SSc. that is, 658 J. 155. 9d. very near: Where- 
fore I conclude that the Anſwer of the Queſtion is 6587, 157. 
9d. View the following Operation. 


I: * :: 56: (658,787 + 
5 


— 


70 58442 
5882035 


658 78792 


Pueſt. 2. What is the preſent Worth of an Annual Rent of 
45 /. payable by yearly Payments for 21 Years, Intereſt upon 
Intereſt being computed at 19 per cent. per annum? Anſw. 
389 J. 35. 10 d. very near; for in the Column of 10 per cent. 
in the ſaid ſixth Table, right againſt 21 Years, and under 10, 
at the Head I find this Number 8,64869 ; which ſhews that at 
Io per cent» compound Intereſt, an Annuity or Rent of 17. 

2yable by yearly Payments for 21 Years, is worth in ready 

oney 8.64869 J. that is, 87. 125. 114. 3 /. therefore mul- 
tiplying the ſaid Tabular Number 8.64869, by 45, the Rent 
propounded ) the Product will be 389.191 +, that is, 389 7. 
3 5. 10 d. very near, which is the Anſwer of the Queſtion, 


þ 
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1: 8.64369 : : 45: (389,191 + 


4324345 
3459476 


389119105 


In the ſame Manner, the Numbers in the other Columns of 
Table VI. are to be uſed. 

But farther, the wig ark 8 _ ſaid ſixth Table will at firſt 
ſight thew, how many Year's Purchaie an An- 
= to continue any Number of Years un- ah | 2 . 
der 31 is worth, to be ſold for preſent Mo. 7 15 e e 
ney, compound Intereſt being computed on l 
both ſides, at any of the ſaid Rates, 4, 5,6, 7,,,, is work. 
7, 8, 9, 10, 11, and 12 per cent. So if you 
deſire to know how many Year's Purchaſe an Annuity ifſuins 
out of Lands for 21 Years, to begin preſently, is worth, if it 
were to be ſold for ready Money, when the current Rate of In- 
tereſt is 6 per cent. Seek inthe firſt Column of Table VI for 
21 Years, and carry your Eye from thence equidiſtant to the 
Head-line of the Table, till you come under 6, which ( as be- 
fore has been ſaid ſignifies 6 per cent. So in the fourth Co- 
lumn you will find 11.76407, whereof you need only conſi- 
der 11.76, which thews that the ſaid Annuity is worth 1r 
Year's Purchaſe, (or 11 times one Year's Rent whatever ir 
be) and 76 Parts of one Year's Purchaſe divided into 100 
Parts, or 11 4 Year's Purchaſe and little more. The ſame 
Annuity, when Money was at 8 per cent. was worth 10 Year's 
Purchaſe, and about — Part of a Year's Purchaſe more, as 
the Number in the Column of 8 per cent. right againſt 21 
Years will diſcover. 

In like manner, ſappoſing 10 per cent. to be a fit Rate to 
be allowed in the Valuation of Leaſes of Houſes, the Leaſe 
of a Houſe for 21 Years will be found by the ſaid Table to be 
worth 8 Year's Purchaſe, and <5 Parts of a Year's Purchaſe, 
or 8 Years Purchaſe and an half, and half a quarter of a 
Year's Purchaſe, and ſomewhat more : But note here, that in 
raluing Leaſes, the Rate per c2ntum is to be ſet higher or 
lower, according to the Goodneſs of the Thing leaſed, and the 
Certainty or Uncertainty of the Rent. 


V. When 
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XVI. When a Sum of Money is propoſed, and it is te. 
quired to know what Annuity to continue any 

Of the Pur. Number of Years, and according to any giver 
chaſe of An Rate) that Sum will buy; you may preſup. 


— 4 15 (aA hoe at Pleaſure an Annuity for the Term « 
reſt. ears propounded, and find the Value of thy 


Annuity in ready Money (according to the ff. 
teenth Rule afore-going) at the Rate aſſigned; then will th 
Proportion be as follows: 


As the Value found is in Proportion, to the ſuppoſed Ar. 
nutty ; ſo 1s the Sum of Money propounded, to the An. 


nutty required. | 

So if it be required to find what Annuity, to begin pre 
ſently, and to continue three Years, 590 /. in preſent Money 
will purchaſe, compound Intereſt being computed at 6 for 
cent. per annum : The Anſwer will be, 1877. 15s, 14. ver 
near. 

For preſuppoſingan Annuity at Pleaſure, to wit, 378,74 30880 
payable yearly for 3 Years, the Value of it in preſent Mone 
will (by the fifreenth Rule of this Chapter) he found to |: 
1012,3848/. Thercfore by the Rule of Proportion, ſay, 


1012,3848 : 378, 743088 :: 500: 187,054. 
That is to ſay. if 101 2,3848 J. in ready Money will buy an 


Annuity of 378,743088 J. (to continue three Years then 


500 J. in preſent Money will purchaſe an Annuity ( to con- 


tinue the ſame Term of Years, and at the ſame Rate of Inte- 


reſt ) of 187,254, E5c. that is, 187 1. 15. 1 d. very near 


Tye Conſtruction of the following Table VII. 


Upon this Ground the following Table VII. is calculated, 


to ſhew what Aunaity (to continue any Term of Years unde! 
31, and at any Rate of Intereſt mentioned at the Head cf 


that Table) one Pound will purchaſe ; by which Table, and 
by the Help of Mu/i:zp/rcation, Queſtions concerning the Pur- | 
chaſe of Annuities, Rents, or Penſions, by any Sum of ready 
Money propos'd, may be reſolved without conſiderable Errour. | 


But a more ready Way to make the ſaid Table VII. may be 
this following, vig. 8 
ince 


ere 
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since it is evident by the Conſtruction of the third Table 
afore-going, that one Pound ready Money is equivalent to 
1.6 J. payable at the End of a Year to come, at the Rate of 


| 6 per cent, per annum; therefore this 1.06 is to be the firſt 


Number in the Column intitled 6 per cent. in the ſubſequent 
Table VII. Again, the preſent Value of one Pound Annuity 
to continue two Years at the ſaid Rate, will be found by the 


receeding Table VI, to be near 1,83339 J. Therefore by the 
Rule of Proportion, ſay, 


183339 :1:: 1 : 454543, Oc. 
That is, if 1,83339/. ready Money will purchaſe an An- 


| nuity of 17 to continue two Years; what Annuity to conti- 


nue the ſame time will 1 J. in preſent Money purchaſe ? Anſw. 


| an Annuity of ,5454.3 J. that is, 10s. 114, very near, to 


continue two Years ; therefore the ſaid Decimal ,54543 J. is to 
be placed as the ſecond Number in the fourth Column of the 


| fubſequent Table VII. Hence it follows, that if 1 or Unity 


be divided by every one of the Numbers in all the Columns 


of Table VI, except the firſt Column of Years, the Quotients 


will give the reſpective Numbers to be placed in the like Co- 


lumns of the 3 Table VII, in which Operation it will 
be requiſite that the Nu : 
continued to more places than are there expreſs'd, to prevent 


mbers in the preceeding Table VI. be 


Errour that will arife by the adding of defeQive Deals 
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Appendix. 
Ii Uſe of the preceding Table VII. 


Peſt, What Annuity or yearly Rent iſſuing out of Lands, 
to begin preſently, and to continue 14 Years, will 320 J. pur. 
chaſe, compound Intereſt being reckoned on both des, at the 
Rate of 6 for cent. per annum ? Anſw. 34 J. 85. 64. very 
near, which is thus found out, viz. In _ 4th Column of 
the aforegoing Table VII. under 6 at the Head of that Column, 
and right againſt 14 Years you'll find this Decimal . I. 2758, 
which ſhews that 1 . ready Money will purchaſe an Annuity of 
10758 J. (that is 23. 14, 2 F. = z) therefore multiplying the 
{aid Decimal . 10258 by the ſaid 320, the Product (according 
to the 2d R 55 of the 26th Chapter of the preceeding Book | 
will be found to be 34.425, Oc. that is 34/. Ss. 6 d. vey 
near, which is the Anſwer of the Queſtion. 


: 10750 :: 320: (34,425 + 


320 


215160 
32274 
34142500 


In like manner, if 10 per cent. be tliought a fit Rate of 
Intereſt to be allowed in purchaſing Leaſes of Houſes : 5091, 
will buy a pretent yearly Rent of 631. 183. 1 d. payable for 
16 Veus out of a Honſe, For under To at the Head of the 
Sch Column, and right againſt 16 Years (in the preceeding 
Table VII. ) you'll find this Decimal 12781, which beine 
multiplicd by 500, (the Number of Pounds propoſed to = 
chaſe the Teaſe, ) the Product will be found to be 63.99500 


that is, 630, 18 f. 1. +, as by the ſubſequent Operation 1 is 
manifeſt, 


* 
* ths f * . ah. Py * j | 22 
l o 5 ! — 81 * 50 * * N (5 * fn Y 
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the 12, 13, 14, 15, and 16th Rules of this Chap- 
ter, for the making of [ables whichreſpect yearly 
Payments; Iables may be made for half-yearly / 3 
and quarterly Payments, the Intereſt of 100 7. for 4 quarterly 
{ Year, and likewiſe tor 4 Year being firſt agreed Payments. 
upon: For if we ſuppoſe that at the Rate of 
67. for 100 J. for a Year, the Intereſt of 1997. for Yearis 371. 
the Numbers 109 and 103 are to he uſed in the ſame manner to 
calculate Tables for hait-yearly Payments, as the Numbers 100 
and 106 have been before madeuſe of to form Tables for yearly 
Payments. Brit if at the Rate of 6 per cent. per annum, the 
Intereſt of 1001. for & Year ought to be ſuch, that being added 
to the ſaid Principal 109 7. and the Whole put forth at Intereſt 
for the next half Year, at the ſaid Rate, the Sum then due to 
wit, at the Vear's End) muſt exadly amount to 195 /. in this 
caſe, a Geometrical mean proportional Number between the 
Extremes 199 and 105 muſt be fought, which mean will (by 
the following 18th Rule) be found to be near 102.956301 +; 
and then the Numbers 100 and 192.956301, c. are to be 
uſed inſtead of the Numbers 155 and 156 in manner aforeſaid. 
inthe like caſt, if it be ſuppoſed that at the Rate of 6 per cent. 
per ann. the Intereſt of 120 J. for * Year is 10. 195. or 1.51. 
the Numbers 100 and 101.5 are to be uſed for the calculating 
of Tables for quarterly Payments, after the ſame manner as 
the Numbers 100 and 106 for yearly Payments. But if at the 
Rate of 6 per cent. pr ann. the Intereſt of 109 J. for! Year 
ought to be ſuch, that being added to the ſaid 1007. and the 
Whole put forth at the fame Rate of Intereſt for the next; ofa 
Year, and in that manner for the third and fourth Quarters, and 
that the Sum due at the Year's End muſt exactly amount to 106 7. 
In this caſe, a Series or Rank of five Numbers in Geometrical 
Proportion continued muſt he confidered, iz. the Principal 
100 J. (which is the leſſer of the two extreme Proportionals ; } 
the three Sums (compoſed of Principal and Intereſts} due at the 
End of the firſt, ſecond, and third Quarters of the Year, (which 
are the three mean Proportionals | and 105 J. due at the Years 
End, which is the greater of the two extreme Proportionals :) 
now between the ſaid Extremes 199 and 106, the firſt, (to wit, 
the leaſt ) of the ſaid three mean Proportionals is to be ſought, 
winch (by the following 20th Rule of this Chapter) will be 
found to be near 101 4673 +. And then the Numbers 109 
and 101,4673, Cc. are to be made uſe of inſtead of the Num- 


bers 199 and 126 in manner aforeſaid. 
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To find a 
Geometrical 
mean propor- 
tional Num- 
ber, between 
two Numbers 
given, | 
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XVIII. Two Numbers being given, to find x 
Geometrical mean Proportional between them; 
multiply the two given Numbers one by the o. 
ther, and extract the ſquare Root of the Produg, 
ſo is ſuch ſquare Root the mean Proportiona] 
ſought : For Example, it 8 and 18 are twy 
Numbers given, and it is required to find a mean 


Number geometrically Proportional between them, multiply 
18 by 8, ſo is the Product 144, whoſe ſquare Root is 12 for 
the mean Proportional ſought ; ſo that 8, 12, and 18, are 
three Numbers in Geometrical Proportion continued, u. A; 
8 is in proportion to 12, ſo is 12 to 18. In like manner, 1 
Geometrical mean Proportional between the Extremes 100 au 
106, will be found near 102.956301 +. 

X{X. Two Numbers being given, to find the firſt of two Geo. 


To find the 
frjt of the 
Geomerical 
mean bropor- 
tional! Num- 
bers, between 
tuo extreme 
Numbers fi- 
ren. 


metrical mean proportional Numbers between 
the Extremes given ; multiply the Square of the 
leſſer Extreme by the greater, and extract the 
Cube-root of the Product, ſo is ſuch Cube- rost 
the leſſer of the two mean Vroportionals required: 
For Example, if 8 and 27 are aſſigned for tuo 
Extremes, the leſier mean will be found 12; for 
according to the Rule, the Square of 8 the leſſer 
Extreme is 54, which being multiplied by 27 
(the greater Extreme ) produces 1728, whoſe 


Cube-root is 12 the leſſer Mean ſought: Then may the greate: 
Mean be found more eaſily by the Rule of Three, for 


812 :: 12 


: 18, fo that 12 and 18 are two Means, geo- 


CI 


metrically proportional between the Extremes 8 and 27, wr. 
theſe four Numbers are in Geometrical Proportion continued, 
to wit, 8, 12, 18 and 27. 


AX. Iwo 


Ta And te 


Erjt of three 
Geemerrical 
nean Propu' ti- 
onals vetween 
tue extreme 
Number 21 
TER. 


Numbers being given, to find the firſt of thice 


Geometrical mean Proportionals between the 
Extremes given; multiply the Cube of the lef- 
ſer Extreme by the greater, and extract the Bi- 
quadrate Root af the Product, fo is ſuch Biqua- 
drate Root the fuſt, to wit (the leaſt) of the 
three mean Proportianals required: For Exam- 
ple, if 2 and 32 are two Extremes given, the 
Hirn and leaſt of three Geometrical mean Pro- 
portional; will be found to be 4: For accord- 


ing to the Rule rhe Cube of 2 (the leſſer Extreme given) 
1s 8, which being multiplied by 32 the greater Extreme, pro- 


duces 


h .m. . al 


ns -- & .DA-.- 
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guces 256, the Biquadrate Root of which being extracted 
(according to the 29th Rule of the 33d Chapter of the pre- 
ceeding Treatiſe ) gives 4 for the firſt and Jeaſt of the three 


Means ſought ; the other Means may be eaſily found by the 


Rule of Three, for 
| is:: 16 5:32, 
oo that theſe five Numbers will appear to be in Geometrical 
Proportion continued, to wit, | 
CFF 


In like manner, the firſt and leaſt of three Geometrical mean 
Proportionals between the Extremes 100 and 106, will be found 
to be near 101.4673, Cc. Thus I have ſhewed the moſt eaſy 
Methods (raiſed from clear Grounds ) to make Tables for the 
Reſolution of the uſual Queſtions, which depend upon the Com- 


| putation of Intereſt, by the Help of Multplication only. 


Oneftions to exerciſe the preceeding Tables, with their Uſe in 
1 5 
ſolving Queſtions ¶ the ſame Nature, when the Number 
of Tears exczeds 30. 


Queſt, 1. If the Leaſe of an Houſe be worth 153 J. Fins, 


| and 10 J. yearly Rent, payable yearly for 21 Years, and the 


Leſſee be deſirous to bring down the Fine to 50 J. and ſo to 
pay the more Rent, the Queition is, what Rent the Tenant 


hall pay, accounting compound Intereſt at the Rate of 19 per 
cent. per annum? Anſw. 27 1. 183. 13d. very near. 


Firſt, find the difference between the Fines, which is 103 J. 
Then after the manner of the Examples of the Uſe of the pre- 


cceding Tav/e VII, ſeek what Annuity or Rent to continue 


21 Years, 103 J. ready Money will purchaſe at 10 per cent. fo 
will you find 117. 18s. 15 d. which being added to the old 
Rent 6/7. gives 27. 185. 14d. which the Tenant muſt pay, to 
the End that the Fine may be diminiithed to 50 7. 

Queſt. 2. There is a Leaſe of certain Lands to be let for 14. 
Years for 250 J. Fine, and 441. Rent per annum, payable year- 
ly : but the Tenant is defirous to pay leſs Rent, big. 25 Pounds 
per ann. and to give a greater Fung; the Queſtion is, what 


| Fine ought to be paid to bring down the Rent to g. per an- 


num, accounting compound Intereſt, at the Rate af 6 per cent. 


| per annum? Anſw. 473 J. I. 7d. 


Firſt find the difference between the Nute, which is 24 
Pounds per annum. Then by means of the preceding Table 


VI. 
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VI. ſcek what Annuity or Rent 247. per ann. to continu; 
14 Years, is worth in ready Money at 6 per cent per annum 

ſo you will find 223 J. 1 5. 7 d. which being added to the firh 

Fins 252 Pounds, gives 473 J. 1 J. 7 d. which the Tenant muſ 

ray, to the End that the Rent may be brought down to 200 
r annuin. 

Queft. 3. There is a Leaſe of certain Lands worth 321. per 
annutn, more than the Rent paid to the Lord for it, of which 
Leaſe ſeven Years are yet in being, and the Leſſee is defirovs to 
rake a Leaſe in Rewver/ton for 21 Years, to begin when his 01, 
Leaſe is expired, the Queſtion is, What Sum of Money is tobe 
paid for this Leaſe in Rewer/ion, accounting compound Interef 
at the Rate of 6 per cent. per an. Anſw. 250 l. 71 2d. 

Firſt, by adding the 7 Years of the Leaſe in being ts 2 
Years you would have in Rew2r/ton after thoſe 7 arc od, 


the Sum is 28. Ihen by the preceeding Table VI. 


1 he preſent Worth of f J. Annuity, for 28 Waun 


at 6 per cent, compound Intereſt, is 5 70. 
Likewiſe the profent Worth of i 7. Annuity for? 9 
» 8555 
7 ears wo 23 4 5.5 233 


Theretore the Difference of thoſe preſent Worths, 
will be the pretent Value of 1 J. Annuity for 8 7.82383 
21 Yeais in Keverſion after ſeven Years 
Which multiplied by 32 / the yearly Rent pro- 
7 LW OG +] þ F ' 259.36256 
pounded } gives the Anſwer of the Queſtion 5 


Otherwiſe thus. 


Cuſt, by the Help of the ſaid Table VI. find how much 32 
venrly Rent for 21 Years is worth in ready. Money, as if the 21 
Years were to begin preſently, at the Rate of 6 per cent. which 
ready Money will be found 376.45924 J. l hen by Table V. find 
what 376. 45924 J. due at the End of 7 Years to come, is worth 
in ready Money, fo will it be 250/, 75, 2 d. which agrees with 
the Anſwer before found. 

Oueſt. 4. One would beſtow 630 J. to purchaſe a preſent year- 
ly Rent or Annnuity of 607. to be paid by yearly Payments; the 
Queſtion is to know how many Years the faid Annuity muſt con- 
tinue, compound Intereſt at 6 per cent. per ann., being allow'd 
on both fides? Anſ. 17 Years, and 23 days, very near. 

Firſt. I divide 630 by 60, the Quotient is 10.5, which ſhews 


Yar 10 Years Purchale and a half are given for the Annuity; 


then 


— —— 2 — — 
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then ſearching for 19.5 in Table VI. in the Column of 6 
per cent. | find it not exactly, but the neaxeſt leſs than it jg 
10. 47726, ſtanding right againſt 17 Years and the next greater 
than 10-5 is 10.8276 which is placed againſt 18 Yers: Whence 
| infer that the Annuity muſt continue 17 Years and more, yet 
leſs than 18 Years. Now the proportional Part of a Year to 
be added to 17 Years, may be found out near enough for uſe 

. . * * bo 3 
thus, viz. ſubtract the ſaid leſſer rabular number 19.4775 from 
the greater 10.82760, ſo the Remainder will be found 35035: 
Alſo ſubtracting the faid 19. 47725 flom 12.5 (the Quotient 
firſt found) the Remainder will be. 02275; then ſay by the 
Rule of Three in Decimals, as. 35035 the greater remainder is 
to .02275 the leſſer; ſo is 1 Year(the difference between 17 and 
18 Years) to .0649 Parts of a Year, or 23 days + (as will a p- 
pear by the fourth Rue of the 26th Chapter of the preceeding 
Book;) therefore the Number of Years ſought by the Queſtion 


is 17 Years, 23 Days. 


Pueft. 5. If an Annuity of 96 / payable by yearly Payments 
for 14 Years be ſold for 826 J. what Rate of Intereſt per cent. 
is implied in that Bargain? /. 77. 55 7:4. near, 

Firſt, dividing 826 by 96, the Quotient is 8.60416, which 
news how many Year's Purchaſe was given for the Aumity ; 
then ſearching for 8.604 16 in Table VI. ina right Line p2iticco 
from 14 Years, equi-diſtant to the Head-line of the Table, 1 
ind it not exactly, but the neareſt leſs than it is 8.24423 which 
ſands in the Column of 8 per cent. and the neareſt greater is 
8.74546 which ſtands in the Column of 7 per cent.) Whence 
[ infer, that the Rate of Intereſt required is between 7 and 8 
per cent, and the proportional Part of 1/7. to be added to 77. 
may be found out near enough for practice thus, Yig. ſubrract 
the ſaid leſſer tabular Number 8.24423 from the greater 8.74546, 
the Remainder will be . 50123. Alſo ſubtract 8.00416, (the 
Quotient firſt found, which falls between the ſaid tabulir Num— 
bers, from the ſaid greater tabular Number 8.74544, the Re- 
mainder will be 1.1130: Then fay by the Rule of Three in De- 
cimals, as 591223 the greater Remainder, (or difference between 
two two tabular numbers) is to 14125 rhe leſter Remainder, {0 


is 1], the difference between 7 per cont. and 8 per cent.) to 


2919, Sc. or 5s. 7d. 2f. which added to 71 gives 71. 55.74. 
F. which is near the Rate of Intereſt per cent. required. 
Oueſt. 6. If a Year's Rent, or one Neu's Purchaſe, be paid! as 


Fa Fine, for renewing or adding 7 Years to 14 yet to come of an 
old Leaſe for 21 Years, and according'y a new Leaſe be taken 


tor 


: = 
* 


= 

F — — — 

— a_ 
"I 13 * . 


ö PISS — — — ——— 8 —— — 


_ —. <k. 
— — 
” 


— 
u - — — 


—— —„——ö' 


— — 


5 . ² . ̃ ²˙ AA —* . > > pe — 
—_ 2 - — 5 A * 4 = _ - . 
— n 
* * _ 


288 Intereſt. Appendix. 


for 21 Years, to begin preſently (which proportion is ordinari. 
ly obſerved by Biſhopt, Deans, and Chapters, Heads and Fel. 
Iows of Collages in letting Leaſes of their Lands) what Rate of 
Intereſt per cent. is implyed in that Agreement? Anſ. 111 
115. 84. 1f. and ſomewhat more. 

To ſolve this Queſtion, firſt I ſearch in the preceeding Ta)!: 
VI. to find out two Numbers fo ſeated in ſome one Column cf 
Intereſt, that one of them may ſtand right againſt 14 Year 
and the other againſt 21 Years, and ſo qualified that the Diffe- 
rence between them may be exactly 1 or Unity; but not finding 
any two Numbers preciſely anſwering thoſe Conditions, I take 
thoſe Numbers that come neareſt, which will be found in the 
Columns of 11 and 12 per cent; for the difference hetween the 
Numbers 6.98186 and 8.07527, which ſtand in the Column ef 
11 fer cent. right againſt 14 Years and 21 Years, is 1.09321, 
which exceeds 1 (that is one Years Purchaſe: by. 09321; alſo 
the difference between 6.602816 and 7.560200 which ſtand inthe 
Column of 12 per cent. right againſt 14 Years and 21 Year, 
is. 334, which wants.c66160f 1: Therefore I divide 1. the 
Difference between 11 /. and 124. per cænt. into two Parts, in 
ſuch proportion one to the other, as the ſaid Decimals ,09321 
and .26616 are one to the other; fo I find the ſaid parts of 11, 
to be near .5848 and .4151; or 11 5. 8d. 1f. +and 85. 3d. 2, 
; the former of which being added to 11 hr centun, or the 
latter being ſubtracted from 12 7. per cent. gives 11.5848 J. or 
11 J. 11s, 8d. 1f. +, which is vety near the rate of Intereſ 
required by the Queſtion. 

Oueſt. 7. What is the preſent Worth of 1 J. per ann. payable 
vcarly for 10 Years, compound Intereſt being computed at the 
Rate of 11.5848 J. per cent.? Anſwer 51. 151. 0 d. very ne, 
which is found out by means of the preceeding Table VI. in 
this manner, viz. 


The tabular Number for 10 Years at 11 J. per 8 588925 


centuiu, is ==- _ wo 
The tabular Number for 10 Years at 127. fer 2 p 
centum, is — es 5 3.55025 
Their Differeuce is — — 0. 2390ʃ 


Then ſay by the NIE of Three in Decimals, as 1 /. the (diffe- 
rence between 11 and 12 fer cent.) is to .5848 J. (to wit, the 
Decimal by which the given Rate in the Queſtion exceeds 11 


per cent.) ſo is. 23901 (the Difference found out as above) 
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to. 13977 +, which. 13977 K, being ſubtracted from 5.88923, 
( the greater of the two tabular Numbers above-mentioned, ) 
there will remain 5-74946, or 5 J. 15s. o d. which is near the 
preſent Worth of one Pound yearly Rent, to continue 10 
Years, at the propoſed Rate of 11.5848 7. per cent. 

After the ſame manner the preſent Worth of x I. yearly 
Rent, payable for 21 Years, at the ſame Rate of Intereſt, 
will be found to be 7.77503 J. or 7/. 15s. 6d. very near, 
from which, if you ſubtra& 5.74946, (being the afore- men- 
tioned preſent Worth of 1 J. yearly Rent for 10 Years ) there 
will remain 2.02557, or 2 J. 0s. 6 d. which is near the pre- 
ſent Worth of a Leaſe of 1 J. Rent per annum, for 11 Years 
in Reverſion, to begin after 10 Years yet to come in a Leaſe 
are expired: Hence it is evident, that if a Tenant to a College 
has 10 Years yet to come in a Leaſe, at 1 J. Rent per annum 
and deſires to have 11 Years renewed or added to thoſe 10, an 
ſo takes a new Leaſe for 21 Years, to begin preſently at the 
fame Rent, he muſt give 2 J. 0s. 64. or two Year's Purchaſe 
and 1 Part of a Year's Purchaſe, very near, (according to 
the fundamental Proportion before aſſumed in the ſixth Queſ- 
tion.) The like may be done for any other Term of Years 
under 30, by the Help of the ſid Table VI. 

But yet by a Table calculated purpoſely for 
the ſaid Rate of 11.5848 J per cent. accord- Concerning 
ing to the fifteenth Rule of this Chapter ) Queſ- the renewing 
tions of the ſame Kind with the two laſt may 2 Conege 
be more eaſily anſwered ; and therefore for __ 
that they come often in practice) I ſhall here 
infert ſuch a Table, as I find it ready calculated to my Hand 
by Dr. Newton, in his Scale of Intereſt lately publiſhed, 
which Table is to be uſed in every reſpect like to the preceed- 
ing Table VI, and will be very ready and uſeful, for the 
propoitioning of Fines, in the renewing of Leaſes held from 
Cathedral Churches and Colleges, as will be manifeſt by the 


* 


manner of ſolving the two following Queſtions. 
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TABLE VIII. 


ö 


Que. 8. If a College-Tenant 
has 7 Years to come or unſpent 
in a Leaſe of Lands for 21 Years, 
at 17. yearly Rent, and deſires to 
have 14 Years renewed or added 
to thoſe 7 Years, and ſo to take a 
new Leaſe for 21 Years to begin 
preſently, what muſt he pay for a 
Fine? Anſw. 31. 35. od. 


The Rule for finding out the 
Anſwer of the Queſtion propoſed, 


11 s. 8d. 
compound Intereſt. 


Shewing the preſent Worth 
of one Pound Annuity for 
any Number of Years un. 
der 27, at the Rate of 111, 
31 f. per cent, 


Tears preſent Worth. 


0.99034 
1.69938 
2.41922 
3.06438 
3.64262 


1 — 


and ſuch like, is this, iz. 1 
From 7.77507 (being the Num. 4.62540 
ber which anſwers to 21 Years in| ® 5.0470 
this Table VIII.) always ſubtract] 9 | 5-41496 
the tabular Number which be- 19 | 5-74948 
longs to the Number of Years to! Ii 0.94934 
come or unſpent in the old Leaſe;| 126.3819 
ſo the Remainder will ſhew what 13 | 6.5 5907 
Fine muſt be paid for the Yearsto| 14 | 6.77507 
be renewed or added, to make| 15 | 6.96868 
thoſe unſpent Years in the old| 16 | 7.14226 
Leaſe to be 21 Years compleat a-{ 17 | 7.29786 
gain, at II. yearly Rent. 18 4.743727 
I 7.35243 
So to folve the Queſtion pro- ve -.67455 
poſed. 21 ein 
From the preſent Worth of 1 I. yearly Rent for 217 _ 
A © 7.77507 
Subtra& the preſent Worth of the ſame Rent for 7 6 
7 Years, that were unſpent in the old Leaſe) 8 _4-02540 


And there will remain the Fine ſought, to wit 3.14967 


That is to ſay, 3.149677. or 31. 35. od. very near, mul: 
be paid as a Fine, for renewing or adding 14 Years to 
Years, that were unſpent in the old Leaſe, the yearly Rent be- 
ing 11. Allo the ſaid 3.14967 ſhews, that ſuch a Renewal is 
worth 3 Year's Purchaſe, and neaz : Parts of a Year's Pur- 
chaſe (whatever the Rent be.) 

Dueft, 


many (2 =) bat? bay heh 
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Deſt, 9. If a Tenant that has 17 Years yet to come in a 
Leaſe of Lands held of a College for 21 Years, at 507. yearly 
Rent, be defirous to renew 4 Years, and ſo make thoſe 17 
Years to be 21 Years compieat again at the ſame Rent, what 
muſt he give for a Fine? Anſw. 23 J. 175. 2d. 1f. For ac- 
cording to the Rule before given, | 
t e pref Vor . yearly : 

From the preſent Worth of 1 L yearly Rent for 2 7.77507 


21 Years — Beg, 
Subtra& the preſent Worth of the fame Rent for? 


17 Years (that were unſpent in the old Leaſe.) d 729786 
And there will remain — — 0.47721 
Which multiplied by the kent — —: 50 


— 


The Product will be the Fine ſought, to wit, 23 /. ? | 
042617 ws +, <a 6 23-36059 
Queſtions of this Nature may be readily ſolved without the 

Loſs of one ſixteenth Part of a Year's Purchaſe, by the Help of 

the following Tab /e IX, which I have drawn from the fore-go- 

ing Table VIII, for the Benefit of ſuch as do not underſtand 
decimal Fractions: For example, if a College- Tenant defires to 
have lo Years added to 11 Years that are to come or unſpent in 

a Leaſe of Lands, that he may have a new Leaſe for the Term of 

21 Years to begin preſently, the following Table IX. fhews that 

he muſt give for a Fine 1 Year's Purchaſe, and 2 Quarters of a 

Year's Purchaſe, and 3 Quarters of a Quarter of a Year's Pur- 

chaſe, viz. one Year's Rent, and half a Year's Rent, and three 

Quarters of a Quarter of *a Year's Rent: Suppoſing then the 


Rent to be 487. per. ann, the Fine may be * thus: 
| # 4. d. 


— 48 : : 00 
— 24 00 7 09 
;. 00.50 


— -—————— 


The Sum is the Fine required SI :00: 05 

Whence it appears that the Tenant muſt give 81 /. as a Fine, 
for adding 10 Years to 11 Years that were unexpired in his old 
Leaſe,to the end he may have a new Leaſe for 21 Years in being. 

In like manner the following Tab/e IX. ſheus that the Fine 
for renewing or adding 7 Years to 14 Years that are unſpent 
in a Leaſe of Lands, to the End there may be a new Leaſe for 
21 Years in being, is valued at one Year's Purchaſe preciſely, 
which is the fundamental Proportion aſſumed in calculating 


the foregaing Table VIII, as before was ſaid. | 
5 3 TABLE 


One Year's Rent is 


Half a Years Rent is f 
Three Quarters of a Quarter of a Year's Rent is-- 9 
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The Fine for renewing or adding 
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1 to 20 v.43 0-43 
2 to 19 GS 50 2:4 
3 to 18 is valued at i 
4 to 17 Ar Wn. 
* a 
6 to 15 0:37.43 278 
7 to I4 1 
8 to 13 is valued at E 
9 to 12 n 
ee 13223 
11 to 10 . 
12 to 9g 2 124 
13 to 8 is valued at 2 
14 to. 7 „ 
is to 6 „ 
16 to 5 „ 
17 to 4 «£72511 
18 to 3 is valued at BY © 
19 to 2 6.30 21 
20 to 1 5 3 
—E-—— — —— — —— ——ñ— — 
The 
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The like may be done for renewing any other Term of 
Years under 21, at any Rent propoſed. 

But bezel it 1 ſometimes happen, that the Number of 
| Years in Cueſtions belonging to the preceed ing 3, i 

1, 5765 and 7 Tables may ab 30, I ſhall — LY f pacing 
the five following Queſtions ſhew, how by means Numbers for 
of thoſe Tables the Anſwer to any Queſtion of any Term of 
that Nature may be found out near the Truth, Tears above 
when the Term of Years is above 39. . 

Oueſt. 10. If 340 J. be put forth at 4 per cent. compound 
Intereſt, and beth Principal and Intereſt is forborn until the 
End of 45 Years, what will then be due? Anſw. 1986 J. very 


near. 

To reſolve this Queſtion and the like, obſerve this Rule, 
viz, Firſt make choice of ſuch Numbers of Years in Table III, 
that if they be added together, will make the Number of 
Years propoſed in the Queſtion, as 17 and 28, or 15 and 30, 
each of which Pairs make 45; then looking into Table III. in 
the Column belonging to 4 fer cent. you'll find, right againſt 
17 and 28 Years, theſe Numbers, 1.94792 and 2.99870, which 
being multiplied one by the other, will produce 8.841 16 +, or 
51. 165. 10 d. which is the Encreaſe of 1 J. forborn 45 Years 
at 4 per cent. compound Intereſt; therefore multiplying the 
ſaid 5.84116 by 340, the Product will give 1985.994, c. 
or 1986 J. very near, for the Anſwer of the Queſtion. _ 

The Reaſon of the ſaid Rule will be manifeſt by this Theo- 
rem, viz. If there be a Rank of Numbers in Geometrical Pro- 
portion continued, beginning with 1 or Unity, as 1, 2, 4, 8, 
16, 32, 64, 128, c. Alſo if the firſt Term 1 be caſt away, 
and over or under all the Reſt of the Terms there be placed a- 
nother Rank of Numbers, beginning at 1 and proceeding ac- 
cording to the natural Order of Numbers, as 1, 2, 3, 4, 5, 6,7, 
Sc. which may be called the Indicęs of thoſe in the firſt Rank, 
atter the firſt Term 1 is caſt away: | ſay, if any two of theſe 
remaining Geometrical Proportionals be multiplied one by the 
other, the Product will be a Proportional correſpondent to that 
Index, which is equal to the Sum of the Indices anſwering to 
the two Proportionals that were multiplied one by the other. 


Proport. 2.4.8 . 16 + 32 . 64 . 128 
MER. 44-3 &> 37 


So if 4 and 32, which are the ſecond and fifth Proportionals 


in the upper Rank, be multiplied one by the other, the Product 
18 
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is 128, which will be the ſeventh Proportional, becauſe the 
Sum of the Indices 2 and 5, Which anſwer to the ſaid 4 and 
32, is 7. In like manner, becauſe the Sum of the Indices 3 
and 4 is 7, therefore if the third and fourth Proportionals, tg 
wit, 8 and 16, be multiplied one by the other, the Produg 
will al give the ſeventh Proportional 128. Now fince the 
Numbers in every one of the Columns, except the firſt Column 
of Years, in the preceeding Table III, are continual Proportio. 
nals whoſe firſt Term is 1, but it is excluded out of the ſaid 
Columns, as appears by the Conſtruction of that Table, and 
for that the Number of Years 1, 2, 3, 4, 5, Ec. are placed a 
Indices, ſhewing the Order or Seat of thoſe Proportionals in- 
ſerted in the Columns, therefore the Rule before given fa 
continuing that Table to any Number of Years is manifeſt. 

Queſt. 11. If one Pound be due or payable 59 Years hence, 
what is it worth in ready Money, by rebating at 5 per cent. 
per annum, compound Intereſt ? Anſw. . 8720, c. or 14, 
9 d. +, which is found out by the Help of Table V, in the 
fame manner as the Anſwer to the laſt Queſtion ; (reſpect be- 
ing had to the ſecond and third Rules of the 26th Chapter of 
the preceeding Book, concerning the Multiplication of deci- 
ma] Erations. ) 

Vee: 12. If an Annuity of one Pound payable yearly fo 
40 Years, be all forborn until the End of that Term, what will 
it then amount to, compound Intereſt being computed at 5 per 
cent. pF annum? Anſw. 1201. 165. o d. thus found out: 
Firſt, according to the ſecond way of calculating the fourth 
Table in the thirteenth Se&zon of this Chapter, find out a 
Principal, which may have ſuch proportion to the propoſed 
Annuity 1 /. as 100 J. has to 5 J.; ſaying, if 57. Intereſt has 
1-07. for a Principal, what Principal muſt 1 7. Intereſt have? 
Anfw. 20 l. Secondly, ſeek (after the manner of the preccc(- 
ing tenth Queſtion ) what 20 /. will be augmented to being tor- 
born 40 Years, at the Rate of 5 per cent. per ann. compound 
Intereſt, fo you'll find 14c.798 +, from which ſubtracting the 
fail Principal 20 J. the Remainder will be 120.798 -+, ot 
120 J. 65s. which is the Anſwer of the Queſtion. 

Queſt 12. If an Annuity of one Pound payable yearly fo: 
37 Years is to be fold for preſent Money, what is it worth, 
compound Intereſt being computed on both ſides at 6 ber 
cent. per annum? Anſw. 14 J. 14s. 9d. which is found out 
thus: Firft, according to the ſecond Method of calculating the 
ſixth Table in the fifteenth Section of this Chapter, find out 4 


Principe! 
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* Principal in ſach proportion to one Pound (the propoſed An- 


nuity ) as 100 is to 6, ſo will ſuch Principal be found 
16.66666 +; then after the manner of the preceeding eleventh 
Queſtion, find out the ready Money which is equivalent to 
(6.66666, due 37 Years hence, ſo will ſuch ready Money be 
found to be 1.92588 +, (or 11. 18s. 74.) which being ſub- 
tracted from the ſaid Principal 16.66666, the Remainder will 
be 14.73678 +, or 14/7. 145. 9d. which is the Anſwer of the 
Queſtion propounded. 

Queſt. 14. What Annuity payable by yearly Payments to 
continue 37 Years will one Pound purchaſe at 6 per cent. per 
annum, compound Intereſt 2 Anſw. Is. 4d. near, which is 
diſcovered thus : Firſt, find out the preſent Worth of one 
Pound Annuity to continue 37 Years, which preſent Worth 
(by the laſt Queſtion ) will be found 14.73578 J. Then ſay by 
the Rule of Three, if 14.73678 J. will purchaſe an Annuity of 
one Pound, (to continue 37 Years ) what Annuity to continue 
the fame Term will 11. purchaſe? Anſw. . 06785 +, or 1 5. 
4d. which is the Anſwer of the Queſtion propoſed. 


— — 


CHAPF.-VL 


4 Demenſtration of the Rule of Three, or Rule 


of Proportion. 


IL TD OUR Numbers are ſaid to be Proportional, when the 

firſt contains the ſecond, ſo often as the third contains 
the fourth ; likewiſe when the firſt is ſuch Part of the ſecond, 
as the third is of the fourth; ſo theſe Numbers following are 


called Proportionals, viz. 


4X 6 6224499 
F 


That is to ſay, 4 times 6 (or 24) is ſaid to have ſuch Pro- 
portion to 6, as 4 times 9 or 36) has to 9. In like manner, 
of 12 (or 8) bears ſuch Proportion to 12; as 4 of 15 (or 
10) does to 15. | 


1]. When four Numbers are Proportionals, the Product a- 


niſing from the Multiplication of the two Extremes is equal to 
the Product of the two Means. 


 Demuon- 
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Demonſtration. 


By the preceeding Definition 1, theſe four Numbers an 
Proportionals, viz. 


a 01:13:49 2.9 
BxG:C:BxD:D 
The Product of . 3 
two Extremes is BX CID 
The Product of the? 6 4 *« 9 
two Means is — SCxB x D 
oe s 
But 1 erte 


Therefore the Propoſition is manifeſt. 
Likewiſe, 


By the preceeding Definition theſe four Numbers are Pre 
portionals, 7g. 


EX.12 312 72.5 X18 2:18 
The Product of the? , , 12 X 15 
two Extremes is -- \ ? 
The Product of a ” 
two Means is — $ | 
But + x 12 Xx 15=12 x 3 15 


Wherefore the Propoſition is every way proved, 


III. From the laſt Propoſition ariſes the Rule of Proportion, 
commonly called the Ri] of Three, or Golden Rule, which 
reaches by three Numbers given to find a fourth Proportional 
Number in this manner, vzz. Multiply the ſecond and third 
Numbers mutually one by the other, and divide the Product by 
the firſt Number ; fo the £uctient will be the fourth propur- 
tional Number ſought, in à dire& Proportion. This Rule has 
been fully exemplified in the 8th Chapter cf the preccedins 
Book, and the Truth of the ſaid Rule may be thus demonſtra- 
ted, vz. Let there be three Numbers given to find a fourth in 
direct Proportion, vzz. if 24 gives 6, what will 36 give ? Or 
as 24 is in proportion to 6, ſo is 36 to a fourth proportional 
Number ſought for, which fourth Proportional C wharſoeve! 


* 


re 
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it be ) we may ſuppoſe to be Q, and then theſe four Numbers 
will be Proportionals, viz. 


24.1; 6 1236 0 
Therefore by the ſecond Propoſition of this Chapter, 
24 X Q=6 Xx 36 


And becauſe if equal plain Numbers be ſeverally divided by 
one and the fame Number, the Quotients will neceſſarily be 
equal between themſelves ; therefore 


24 


Whereby it is manifeſt, that the fourth proportion l Number 
is equal to the Quotient, that ariſes by dividing the Product of 
the Multiplication of the ſecond and third Proportionals by the 
firſt, which was to be proved. 

Note, That every Rule of Three inverſe may be made a 
Rule of Three direct, by making the third Term the firſt, and 
by proceeding forward to the other two Terms ; therefore one 
and the fame Demonſtration ſerves for both Rules, 


— * 


. YT > 


CH AP. VII. 


A Demonſtration of the Double Rule of Fel- 
lowſhip. 


HE Double Rule of Fellowſhip ( commonly called the 
Rule of Fellowſhip with Time) preſuppoſes two Things, 
viz. 1, That the particular Stocks of Merchants in Company, 
have continued unequal Spaces of Time in the common Stock. 
2. That at the End of their Partnerſhip, the total Gain or Loſs 
is to be divided among them, in ſuch manner, that their Shares 


Q q may 
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may have ſuch Proportion between themſelves, as thoſe Sums of 
Intereſt-money have one to another, which at any Rate per cen- 
tum, ſimple Intereſt only being computed, might be gained by 
the particular Stocks, within the reſpective Times of their con- 
tinuance in the common Stock: Now for the effecting of ſuch 
a proportional Partition, the ſaid Double Rule of Fellowſhip 
gives this Ditection, viz. Divide the total Gain or Loſs into 
ſuch Parts, which have the ſame Proportion one to the other, 
as is between the Products arifing from the Multiplication i 
each particular Stock by its correſpondent Time. 

For Example, Suppoſe two Merchants, A and B, to be Part. 
ners in Traffick, for a certain Time firſt agreed on between 


them, and that A permits his Stock of 100 4. to be employed 


in their joint Traffic k three Months, and that B forbears hi; 
Stock of 50. eight Months; I ſay, (according to the ſaid Rule 
Pellnyſ1b with Time) whatever the total Gain or Loſs be, that 
Part of it Which belongs to A muſt have ſuch Proportion to the 
Gain or Loſs of B, as 100 Xx 3 (or zoo) has to 50 x 8 (or 400,) 
This Rule has been fully exemplified in the 13th Chapter of the 
preceeding Book, and the Truth thereof, taking the two pre- 
miſed Suppoſitions for granted, may be thus demonſtrated. 

1. Suppoling 100 J. (the Stock of A) to gain in three Months 
any certain Sum of Money, as two Pounds ; I ſeek how much 
50 J. (the Stock of B) will gain in the ſame Time, and at the 
2 X 50 
— & for, 

100 


ſaid Rate: So I find 


160 1 „10 
100 


2. Having found what 50 J. will gain in three Months, ! 
ſcex how much the ſaid 50 J. will gain in 


2. XN O N 8 
eight Months at the ſame Rate, and ſo I find ——-— :. 
mh IOO X 3 
e rern 
far 22 — —-— —¾ 
2 100 I 100 X 3 


3. Thus 


is 
7 
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3. Thus it appears, that if 100 J. in three Months gains 2 J. 
then 50 J. in eight Months will gain at the 
2X 50 X 8 
rate of — - ; ſo that the Proportion 
100 X 3 


of the Gain of A to the Gain of B is, 


2 X FON 8 


— — > 


100 X 3 


As 2 is to 


4. If both the Terms (to wit, the Antecedent and Conſe- 
quent ) of the ſaid Proportion be ſeverally multiplied by the ſaid 
Denominator 100 X 3, the Products will be in the ſame Propor- 
tion with the Numbers of Terms multiplied, ( by 17 e. 7 Eu- 
clid. ) viz, the Gain of A will be to the Gain of B, 


As 1 X 100 X 3 is to 2 X 50 Xx 8 


5, Laftly, Becauſe 2 ( the ſuppoſititious Gain firſt aſſumed) 
is a Multiplicator as well in the Antecedent as in the Conſe- 
quent of the laſt mentioned Proportion, it may be expunged out 
of both, and fo the Gain of A will be to the Gain of B in this 
Proportion, ( which was to be proved ) to wit, 


As 100 X 3 is to 50 Xx 8 


——— . — * 


—— 


CH AF. VI, 


A Demonſtration of the Rule of Alligation alter- 
nate, and the Uſe of the ſaid Rule in the Compo- 
ſition of Medicines. 


J. IN order to the Demonſtration of the ſaid Rule, I ſhall 

premiſe this Lemma, viz. If the Difference of any two 
Numbers given, be multiplied by a Number aſſigned, the Pro- 
duet will be equal to the Difference between the Products which 
ariſe from the Multiplication of thoſe two Numbers ſeverally by 
the Number aſſigned. | 


29 2 | Suppoſitions, 
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Suppoſitions. 


Two Lines or? AC=10 A B 

Numbers given. 5 B C= 4 
Their difference. A B = 10—4 
A —— - AD= x; 


aſſigned. 


D E F nan 
Which Suppoſitions, and the Diagram being well viewed, leſs 
the Truth of the ſaid Lemma will be evident, viz. and 
be. 
ABXxXAD=ACxAD —BCxBE (AD) ”- 
. ee of 
E .5. =" 4 X 5s | 
II. To add the more Light to the following Demon/tration of 
the Rule of Alligation alternate, I ſhall propound a Queſtion 
which properly belongs to the ſaid Rule, viz. Suppoſe a int 
having French Wines at 5 d. the Quart, and at 10 d. the Quart, 
would make a Mixture of them in ſuch a manner, that he may 
ſell the mixt Quantity at 7 d. the Quart, and fo make as much 
Money of the Mixture, as if he ſhould ſell each Quantity of 
Wine at its own Price ; the Queſtion is to know what Propor- 
tion the Quantities of both ſorts of ine in the Mixture muſt 
tear one to the other. Here, according to the Rule of Alliga- 
tien alternate, I take the Differences between the mean Price 
ailigned for the Mixture, and the two other given Prices, and 
fl ce thoſe Differences alternately, viz. the Difference between 
7 and 10 being 3, I write 3 againſt 5; likewiſe 2 | 
teing the Difference between 7 and 5, I write 2 1042 
againſt 10; ſo I conclude, that the Quantity to be 76 031 by 
taken of that ſort of Mine of 10d. the Quart, — & 
muſt have ſuch Proportion to the Quantity of 5 4. | Ot 
the Quart, as 2 to 3. That is to ſay, if 2 Puarts B, 


at 10 d. the Quart, be mixed with 3 Quarts at 5d. the Quart, ( 
the total Mixture 5 Quarts being ſold at 7 d. the Quart, wil 2 
yield as much Money as the ſaid 3 Quarts at 5 d. the Quart, 1 
together with the faid 2 Quarts at 10 d. the Quart; as is evi- 
dent by the ſubſequent Work. 

Quart. 


14 
ft 
['$] 
1 
J. 
= 
34 
i 

| 

v 


2 
1 

: 

"$3 
: 

' : 
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1 
[ 
\* 
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Duarts Pence Quarts Pence 


) 
V 


From the Premiſes it appears, that when two Things are 
given to be mixt in ſuch manner as the Rule of Alligation al- 
ternate requires, the Propoſition to be demonſtrated will be this, 


| namely, 


Three Numbers ABC being given in ſuch ſort, that A is 
leſs than B, but greater than C, if the Difference between A 
and B be multiplied by C, and the Difference between A and C 


| be multiplied by B, the Sum of thoſe Products will be equal to 


the Product ariſing from the Multiplication of A, by the Sum 
of the faid Differences. 


Demonſtration. 
2 
1 SN J 
Js 8 
ro J 8 
S I 2& S 


PAN 


C | B—A | CB—CA 
-"FB=C] BA—CA=B-Cx A 


The Difference between B and A is BA, which multiplied 
by C, produces ( as is evident by the Lemma afore-going in the 
rſt Section of this Chapter) CBC A. Alſo the Difference 
between A and C is A—C, which multiplied by B, produces 


 BA-BC. Then the Sum of thoſe two Products is B A—CA, 


(for + CB and —CB expunge one the other,) which Sum is 
manifeſtly the ſame with the Product ariſing from the Multipli- 
cation of A the mean Price by B-C the Sum of the aforeſaid 
Differences ( to wit, the Sum of A—C and B—A) for + A 


ind —A expunge one another. 


When 


3oz A Demonſtration f &. Appendi, 


When more than two Things of different Prices are given to 
be mixt as aforeſaid, the Demon/tration will not be otherwiſe 
For if the Sum of every two Products ariſing from the Multi. 
plication of two alternate Differences by their reſpective Price. 
be equal to the Product of the mean Price multiplied by the Sum 
of the ſaid Differences; the Sum of all the ſaid Products wil 
alſo be equal to the Product of the mean Price multiplied by the 
Sum of all the Differences; as will clearly appear by view of 
the ſubſequent Work. 


LTP Ip 
* RS N J 8&-D 
TD 8 IO 
27 8 Ss 8 
88 SPI 
R, Ws & ko 
F Sb, SEES 
2 
s 8828 
S 28 8 
8. 8 
ER SES 
J. 8 JS 
. & i as 


And farther, becauſe if equal Numbers be ſeverally divided by 
one and the fame Number, the Quotients will be equal be- 
tween themſelves, thereſore from the Premiſes this Corolla 
will ariſe, 


COKOLL ART. 


In the Rule of Alligation alternate, if the Aggregate of the 
Products ariſing from the Multiplication of the ſeveral alternate 
Differences by their reſpective Prices, be divided by the Sum of 
the ſaid Differences, the Quotient wlll be equal to the mean 
Price. This may be a Proof of any Example of the ſaid Rui 


of Alligatin. 


of 
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Of the Compoſition of Medicines. 


J. Medicines and Simples in reſpect of their 
Qualities are conſidered in ſome of theſe five 
Ways, viz. either as they are hot, or cold, moiſt, 
or dry, or as they are temperate; ſo that ſuch 
Simples or Medicines as work heat in our Bodies 


See more of 
this in Mr. ]. 
Dee Mathe- 
matical Pre- 


are ſaid to be hot, ſuch cold as are the Cauſe of face; alſo 
Coldneſs, &c. Tom II. of 
II. The mean or middle between the extreme P. Herigon ; 
Qualities of Heat and Coldneſs, alſo between 2 Maſter 
Dryneſs and Moiſture, is called 7 emperate, or the ere A- 
Temperature; from which every one of the ſaid Wh Meck. 


Qualities, hot, cold, moiſt, and dry, differs in 
four Degrees; ſo that a Medicine or Simple is ſaid to be 
either temperate, or elſe hot, cold, moiſt, or dry, in the firſt, 
ſecond, third or ſourth Degree. | 

II. If the Numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, be placed 
a3 you ſee from A to B, the Differences between 5 (the middle 
Number ) and the ſuperiour Numbers 6, 7, 8, 9, will be 1, 2, 
3, 4, which may repreſent the 4 Degrees of the Qualities hot 
and dry ; likewiſe the Differences between 5 and the inferiour 
Y Numbers 4, 3, 2, 1, Will be 1, 2, 3, 4, which may repre- 
bet the 4 Degrees of the Qualities cold and moiſt, the Tempe- 
j rature repreſented by o, being the Mean or Middle from whence 
the ſaid Degrees do ſwerve. 


ov 
X oF 
8 
e 
39 4 
1 8 10 Qualities hat 
n 7 2 and dry. 
I 
n 5 o Temperature, 
4161 
3 | 2 (. Pualities cold 
2 | 3 and moz/t. 
Ai} 4- 
. 
1 VV 
SAQ 
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IF. Since the Rule of Alligation alternate requires, that f 
two Things miſcible, one muſt exceed the Mean Propoſed, 
and the other be leſs ; therefore the Queſtions of Alligation in 
this kind are to be worked with the Numbers in the aforeſaid 
Column AB: For by them the Degrees and Qualities are di. 
covered, being placed as you ſee in the Column adjacent to Ah, 
and for diſtinction ſake, thoſe Numbers in the ſaid Column 
AB, may be called the Indices or Exponents of the Degrees; 
which Indices are to be uſed in the ſame Manner as the Prices of 
Merchandizes in the Queſtion of Alligation alternate in the four. 
teenth Chapter of the preceeding Book, and therefore thoſe Ex. 
amples may be compared with theſe. 


„ 


Having divers Simples whoſe Qualities are known, to mak: 
a Compoſition or Mixture of them, in ſuch manner that the 
Quality of the Medicine may be ſome Mean among the Qualities 
of the Simples, and the Quantity of it any Quantity aſſigned. 

Example 1. An Apothecary has four Sorts of Simples, A, B, 
C, D, whoſe Qualities are as follow, viz. A is hot in the 
fourth Degree, B is hot in the ſecond, C is temperate, and D 
cold in the third Degree; the Queſtion is to know what Quan- 
tities of each of them ought to be taken, to make a Medi 
cine, whoſe Quantity may be 12 Ounces, and the Quality in the 
firſt Degree of Heat? Seek in the aforeſaid Column A B, for 
the Indices or Exponents of the Qualities of the Simples given, 
viz, for A which is hot in the fourth Degree, take 9; for B 
which is hot in the ſecond, take 7; for C which is temperate, 
take 5; and for D which is cold in the third Degree, take 2: 
That done, rank thoſe Numbers in the ſame manner as the 
Prices of Merchandizes in the Queſtions of the 14th Chapter, wh 
viz, deſcend from the higheſt Degree of Heat to the Tempera- 29, 
ture, and ſo proceed downwards to the Degrees of Cold, ſetting WF <9 
6 the Index or Exponent of the mean Quality propounded, which Re 
is 1 Degree of Heat, as common to them all: Then, by crooked 
Lines or otherwiſe, connect two ſuch Indices, whereof one may 
be greater than the Mean, and the other leſs, and proceeding 
according to the Rule of the 14th Chapter, you'll ſind that to 
make a Medicine of 9 Ounces, and the Quality reſulting to be 
in the firſt Degree of Heat, you muſt take 1 Ounce of A (be- 


ing 
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ing that Simple which was hot in 4.) 4 Ounces of B, 3 Ounces 
of C, and 1 Ounce of D, as will be maniſeſt by the Proof. 


O D = 
2 8 Z The Proof. 
9 1 A1 X 1 = 9 
6 7 4 BI/ x 4 28 
5 3 Ch 5X. 3:= 15 
2 [- Dis x 1 = 3 
g 905406 


Laſtly, by the Rule of Proportion you may encreaſe the Me- 
dicine to the Quantity of 12 Ounces, and yet the Quality to 
continue in the firſt Degree of Heat, according to the tollowing 


Operation, 


9: 1 2: 13 4of A 
9: 4 12: 57 | of B 
3 12: 4 f C 
92 1 12: 17 Jof D 


The Quantity aſſigned 12 Ounces, 


By the other Connexions of the Qualities, other Quantities of 
every Simple would ariſe ; but that hath been ſufficiently mani- 
feſted in the Queſtions of the fourteenth Chapter. 

Example 2. Suppoſe there are five Simples, A, B, C, D, E, 
whoſe Qualities are as follow, viz. A is hot in 3*. B is hot in 
29, C is hot in 1%. D is cold in 19, E is cold in 3%. and it is 
required to mix 4 Ounces of B, with ſuch Quantities of the 
Reſt, that the Quality of the Medicine may be temperate ? 


-=- 
-— 2 3 q 
— — — — 


> 
py 7  - 

* of N * 
— 1 — . 


— = 


— — 3 
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O 989 

8 S J The Prof. 
8 I 11A GN 2 
7 3 3B 7x3= 21 
; 6 in iS 6X1 = 6 
05 371 41D 4X4= 15 
2. 2 E 
It 11) 55 (5 


Proceed as beſore, ſo you'll find that to make a Medicine of 
11 Ounces, and the Quality of the Form refulting to be Tem- 
perate, you muſt take i Ounce of A, 3 Ounces of B, 1 Ounce 
of C, 4 Ounces of D, and 2 Ounces of E : Then fince the 
Quantity of B, in the Compoſition propos'd, is limited, vi. 
4 Ounces ; find Numbers which may be in ſuch Proportion to 4 
(the Quantity of B afligned ) as the Numbers t, 1, 4. 2 (the 
Quantities of A, C, D, E, in the aforeſaid Compoſttion of 11 
Ounces) are to 3 ( the Quantity of B in the ſaid Compoſition ) 
in manner following, 


S8 9 8 
— D = = 
S 8 RS 
1 4 17 of A 
1 4 :13 of C to be mixed with 4 
$34 4 : 51 of D Ounces of B. 
| IE 4:22 of E 
oY FW: 


A Medicine being compounded of ſeveral Simples, whole Qua- 
lities and Quantities are known, to find the Degree of the Horn 
rejulting, vis. the exact Femperament of the Medicine. 

£xample 1. Suppoſe a Medicine to be compounded of two 
Simples, vis. 6 Qunces of B hot in 4. and three Ounces of C 
hot in 3*®. and it is required to find the Temperament of the 
Medicine, viz. the Degree and Quality reſulting from ſuch mix- 
ture? Seek in the aforeſaid Column A B for the Indices, of the 
relpective Degrees and Qualities of the Simples given, and _— 

then. 
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* them orderly in Ranks right againſt their reſpective Quantities ; 
then multiply each Indeæ by its reſpective Quantity, and divide 
the Sum of the Products by the Sum of the Quantities : So 
will the Quotient be the Index of the Degree, and. Quality of the 
Medicine. | 


1 

8 3 

7 * N. 

9: 6= 54 

8: 32 24 
9 78 (82 


So in the ſaid Example, the Quotient will be found 8+, which 
is the Index of 3% Degrees of Heat, and therefore the ſaid Me- 
dicine is hot in 34 Degrees. 

Foraſmuch as any two Quantities miſcible according to the 
Rule of Alligation alternate, are in ſuch Proportion one to the 
other, as the reſpective alternate Differences between the mean 
Quality of the Mixture, and the Qualities correſpondent to the 
ſaid Quantities ; the Demonſtration of the aforeſaid Rule will 
be manifeſt by the Corollary afore-going in this Chapter. 

Example 2. Suppoſe a Medicine to be compounded of 4 Sim- 
ples, whoſe Qualities and Quantities are known, viz. 2 Oun- 
ces of A hot in 3%. 3 Ounces of B hot in 2%. 4 Ounces of C 
temperate, and 5 Ounces of D cold in 4. and let it be requi- 
red to find the mean Quality reſulting from ſuch Mixture, Ac- 
cording to the aforeſaid Rule, I multiply each Index by its re- 
ſpective Quantity, and divide the Sum of the Products by the 
Sum of the Quantities, ſo the Quotient is 43, which is the In- 
dex of 3 Degrees of Cold ( for the Difference between 5 the Iu- 
dex of the Temperature, and 45 the Index found, is 5 Degrees 
of Cold) which is the Quality of the ſaid Medicine, 


. 
8X2 = 16 
=X 43-=- 21 
5X 4 = 20 
BY 

14) 62 (4 


Rr 2 E xample 
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Example 3. Suppoſe a Medicine to be compounded of ſeve. le 
ral Simples, whoſe Qualities and Quantities are as follow, viz to 
4 Ounces of a Simple which is cold in 2% and moiſt in 15; ; ot 
Ounces hot in 3*, and (in reſpect of dryneſs and moiſture) tem. D 
perate ; 3 Ounces hot in 20. and dry in 2%; 6 Ounces hot in 1*, er 
and moiſt in 4; 4 Ounces cold in 30. and moiſt In 2%; the ſu 
Queſtion is to know the Temper reſulting ? de 

In the Reſolution of this Queſtion there muſt be two diſtin in 
Operations, each of them like that in the laſt Example, viz, pl 

1. Find in the ſame manner as before, the Degree and Quz. th 
lity reſulting from the Commixture of the Qualities hot and W 
cold; ſo you'll diſcover 52 which is the Index of 4% Degre: WH w 
of Heat ( for the Difference between 5, the Index of the Lem 
perature, and 57+ the Index found, is r Degrees of Heat. f 

| U 
8 0 
; * — { I * gr 
3 X 4 = 12 | 4 X 4 = 16 pe 
n 5 0 | ; 
7 * 3 22 1 
6 Xx 6 = 36 X ==" & 
45. 45x 3 
— 
221 117 (f 22) 80 (3: 

2, Seek in the ſame manner, the "Temper reſulting from the 
Mixture of the Qualities dry and moiſt ; and you'll find 37s, 
which is the Index of 1 Degree of moiſture ; fo the Quality 

| of the ſaid Medicine is 25 Degree of Heat, and 127. Degree o 
| Moiſture, as by the Operation is manifeſt, 
„ 
To auginent er dimmiſh a Medicine in Quality, according to a"; 
Degree aſſigned, 

Suppoſe a Medicine to be compounded as follows, viz. ! 

Dram of a Simple hot in 4% 2 Drams hot in 3, 2 Drams hot to 
in 2%, 1 Dram hot in 1%. 1 Dram cold in 19. and 1 Dram cold mM: 
in 2%, Then will the Quality of the ſaid Medicine be in 17 De- Pte 


'M gree of Heat (as is manifeſt by the ſecond Propoſition. ) Now 


let 
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let it be required to augment the ſaid Medicine in quality, viz. 
to add ſuch a Quantity of ſome one of the Ingredients ( or ſome 
other Simple) which may raiſe the Quality of the Medicine £ 
Degree ; ſo that the Temperament of the Medicine after it is 
encreaſed in Quantity, may be in 2% of Heat, Make choice of 
ſuch a Simple, the Index of whoſe Quality may exceed the In- 
dex of the Quality affigned, viz, take that Simple which is hot 
in 3%, whoſe Index is 8, then proceed according to the i Exam- 
ple of the firft Propoſition ; ſo will you find that if 1 Dram of 
the aforeſaid Medicine be mixed with Z Dram of that Simple 
which is hot in 3%. the Temper reſulting from ſuch Mixture 
will be in 29. of heat. 

Laftly, by the Rule of Three, fay, if 1 Dram require 2 
Dram, what ſhall 8 Drams ( the Quantity of the Medicine 
firſt given) require: 

Anſw. 4 Drams : So that if 4 Drams of a Simple which is 
hot in 3%. be mixed with 8 Drams of a Medicine hot in 15 De- 
gree, the Temper reſulting will be in 29, of heat, as by the O- 
peration is manifeſt, 


O 

8 

* 3 

62 [ 

28 | 5 
BY ISS x 

The Prosf 
8 7 
8 8 8 
8, Q * 
62 * 8 = 52 
Z * 4. 2 32 
12) 84 (7 


If it be required to diminiſh a Medicine in quality, you are 
to make choice of ſuch a Simple, the Index of whoſe Quality 
may be leſs than the Index of the Quality aſſigned, and then to 
proceed as before, 


Here 
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Tere obſerve, that if in Queſtions of this nature, the Quan. 
tities of the Simples be expreſs'd by Weights of diverſe Denon. 
nations, they muſt be reduced to that Weight which is of the 
loweſt Denomination in the Queſtion, according to the fixth 
Rule of the ſeventh Chapter of the preceeeding Book. 

The augmenting or diminiſhing of a Medicine, in reſpe of 
Quantity: Alſo the finding of the Value of any Quantity of: 
Medicine, the Frices of the Ingredients being known. will be 
familiar to ſuch as underitand the Rule of Proportion, and there. 
fore I ihall not inſiſt upon them. 


— 
— — 


CH A P. IX. 


A Demonſtration of the common Rule of Falſe |, 
two Poſitions. a 


J. V HAT the ordinary double Rule of Falſe is, and how 

to be uſed in reſolving ſuch Queſtions as cannot readi- 
ly be applied to any of the other Rules of Arithmerich, has been 
fully declared in the 15th and 31ſt Chapters of the preceed- 
ing Book ; it remains to ſhew what Kind of Operation is pre- 
ſuppoſed before the ſaid Rule can be applied to the Reſolution 
of a Queidion, and then to demonſtrate the Truth of the Rule 
itſelf. 

II. In the faid Rule of Felje, look what Operation the 
Queſtion requires to be perfermed with the Number ſought and 
ſoine given Number or Numbers, the ſame kind of Operation 
in every reſpect is to be made with each of the two feigned Num- 
bers (commonly called Poſitions ) and the ſaid given Number 
or Numbers; which threefold Proceſs being finiſhed (whether it 
be by any one, or all of theſe Rules, to wit, Addition, Subtratti- 
on, Multiplication, and Diviſion ) there will ariſe three remarks 
ble Numbers or Reſults, to wit, one proceeding from the true 
Number ſought. and two others reſulting from the two feigned 
Numbers : Then from theſe three Reſults, the Errours are col- 
JeGed, which are nothing elſe but the Differences between the 
true Reſult, and each of the two falſc Reſults, 

III After the ſaid Errours or Differences are diſcovered, the 
Rule of Falje will be of no force, unleſs this Analogy or Pro 
portionality ariſe, namely, the firft Frrour muſt have the ſame 

Pro 


I, 


Th 
betwe 
betwe 
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proportion to the ſecond, as the Difference between the Num- 
ber ſought, and the firſt ſeigned Number, has to the Difference 


between the ſaid Number ſought and the ſecond feigned Num- 


ber ; here therefore it may be demanded, What kind of Opera- 
tion will produce the ſaid Analogy ? To this I anſwer, when 
the Queſtion requires the Number ſought to be increaſed, leſ- 


| ſened, multiplied, or divided by ſome given Number, or the 


Number ariſing from ſuch Operation to be increaſed, leſſened, 
multiplied, or divided by ſome given Number ; in any of thoſe 
Caſes, the aforeſaid Analogy will neceſſarily ariſe, as I ſhall here 


| manifeſt in all the ſaid Cafes. Firſt therefore, I ſay, when to 


each of three Numbers (namely, the Number ſought by the 
Rule of Falſe, and the two feigned Numbers) one and the ſame 
Number is added, the ſaid Analogy will enſue ; for in this caſe 
the Difference between the firſt Sum and the ſecond, will be 
equal to the Difference between the firſt and ſecond of the ſaid 
three Numbers; likewiſe the Difference between the firfi Sum 
and the third, will be equal to the Difference between the firſt 
Number and the third, which may be proved in manner fol- 


| lowing, . 


Suppeſitions. 
Let there be three Numbers, to wit, 


2 3 
1 


Suppoſe alſo that the firſt Number A is greater than either of 
the Numbers B and C. | 

Suppoſe alſo, ſome Number as D (3) to be added to each of 
tie faid three Numbers, then will the three Sums be, 


A+D}]is 
BDO 
CDI 8 


The Propoſition to be demonffrated is, That the Difference 
between the firſt Sum and the ſecond, is equal to the Difference 
between the firſt Number and the ſecond ; alſo that the Diffe- 
ence between the firſt Sum and the third, is equal to the Diffe- 


ce between the fitſt Number and the third, 


Demon- 
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Demonſtration. 
The Difference between the firſt Number and the ſecond i;, 
A—B 
The Difference between the firſt Sum and the ſecond is. 
A + D-B—-D 


But the latter Difference is manifeſtly equal to the former, 
( for +D and -- D expunge one the other, ; ) to wit, 


A + D-B—D=A—B 
T herefore the firſt Part of the Propoſition is proved. 


Again, the Difference between the firſt Number and the third 


is, 


AC 
The Difference between the firſt Sum and the third is, 
A + D-C-D | 


; Eu, 

But the latter Difference is manifeſtly equal to the torme!, (B 
for + D and —D expunge one the other, vr. D( 
int 


A + D-C-D=A—C 


Wherefore the Propoſition is fully proved. 


The like Property might be demonſtrated after the ſame man whi 
ner, when one and the ſame Number is ſubtracted from three 1 1 
Numbers ſeverally. ſam 


Secondly, when three Numbers (namely the Number ſought bes- 
by the Rule of Falſe and the two feigned Numbers) are ſeve- the 
rally multiplied by « one and the ſame Number ; the afore-men- ¶ the 


tioned Analogy will likewiſe enſue, as may be thus proved. 2 
| ro 
Sreppoſitions. — 


Let there be three Numbers, to wit, 
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KA 3 
„ 


Suppoſe alſo that the firſt Number A is leſs than either of the 


Numbers B and C. 


Again, Suppoſe each of thoſe three Numbers to be multiplied 
dy one and the ſame Number as D (4) and the three Products 


to be theſe, 


The Propoſition to be demonſtrated is, That the Difference 


| between the firſt Product and the ſecond, has ſuch Proportion to 


the Difference between the firſt Product and the third, as the 


Difference between the firſt Number and the ſecond, has to the 


Difference between the firſt Number and the third, viz. 


n : DC- DA: : B—-A: C-A 


2 20 5 „ 5 


Demonſtration. 


Foraſmuch as (by the 17th Prop. of the ſeventh Book of 
Euclid's Elem. ) if a Number (D) multiplying two Numbers 


(BA and C—A) produces other Numbers (DB—DA and 
| DC-DA) the Numbers produced by the Multiplication will be 


in the ſame Proportion as the Numbers multiplied are; therefore 


DB—DA : DC—-DA : : B-A : C-A 


which was to be demonſtrated. 
Likewiſe when three Numbers are divided by one and the 


| ſame Number, the Demonſtration will not be otherwiſe ; and 
| becauſe by the ſecond Section of this Chapter, the Errours in 


the Rule of Falſe are the Differences between the true Reſult and 
the two falſe Reſults : Therefore from the preceeding Demon- 
firations it is evident, that the afore-mentioned Analogy or 
Proportionality ( namely, when the firſt Errour has ſuch Pro- 
portion to the ſecond, as the Difference between the Number 
ſought and the firſt feigned on of has to the Difference be- 

tween 
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teen the ſaid Number ſought and the ſecond ſeigned Number 
will ſucceed from ſuch Operation, as is before declared in the 


Beginning of the third Section of this Chapter. 
IV. Now to diſcern what Kind of Operation 
To know whe- Will not produce the ſaid Analogy, obſerve thi; 
ther a Queſti- Note, viz. when a Queſtion requires ſome given 
on berejolva- Number to be divided by the Number ſought, ; 
ble by theRule any part of it; alſo when the Number fought ur 
of Falſe or not ſome part thereof is to be ſquared, cubed, C 
likewiſe when ſome parts of the Number Kooks 
are to be multiplied one by the other: I fay, ſrom ſuch Oper: 
ons the aſore- mentioned Analogy will not ariſe, and in thick 
Caſes, the ordinary Rule of Holſe will be uſcleſs ; as may part}, 
appear by the two following Ene, viz. l hat Number 
that, b; which if” 3 G be di vided, the Quotient will be 24. ? Here 
if two Poſitions or feigncd Numbers be taken, ind 350 he 
divided by each of them, the Errours will not be in the {awe 
Proportion with the Differences bet ween the true Number {ou;h 
and the two feigned Numbers, and therefore the Rule / L 
will be uſed in vain: Yet if it be asked what Number is thi, 
which being multipited by 24, the Product will be 300, the 
Anſwer to this latter Q. eftion is the ſame with the Aniwer 0 
the former, and may be found by the Rule of Falſe; but ſuch 
kind of Interpretations and Inferences are not always obe us; 
and therefore, [uice the preparative Work of the Ruiz , Fe 
(after the Number is taken by gueſs for the Number fought] pro: 
ceeds gradually from one Condition in the (Queſtion to 2nother, 
it will for the my }{t Part be eaſy to determine whether the ord! 
naiy Rule cf Falſe will take place or not, by comparing the 
Conditions of a Queſtion with the Note before given. 
Another Examplc; A certain Perſon being demanded what 
Number of Years he had lived, anſwered, If of that Num. 
ber were multiplied by Z of the ſame Number, the Product 
wovld ſhew the Number, or his Age: Here it will be in vainto 
fearch the Number ſought (which is 40) by the Rule of Hale, 
for the afore-mentioned Analogy or Proportionality will not fuc- 
ceed. and the Queſtion cannot eaſily be reſolved without Algebra. 
Now from this Suppoſition, that after the preparative Work 
of the Rule of Falſe is finiſhed, the Errours will be in ſuch 
Proportion as aforeſaid, I ſhall make it manifeſt that the A 
cf Falſe will diſcover the Number fought. 
V, In the Rule of two ſalſe Poſitions there are three Caſes, bi. 
the Ertours are either both Excelles and noted with , or ele 


4 both 


fo tl 
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both Deſects and noted with —, or laſtly, one of the Errours is 
noted with +, and the other with —. 

In the two firſt Caſes the Rule is this: Multiply the Poſitions 
or ſeigned Numbers by the altern Errours, viz. the firit Poſition 
by the ſecond Errour, the ſecond Poſition by the firſt Errour, 
and reſerve thoſe Products; then dividing the Difterence of the 
ſaid Products by the Difference of the ſaid Errours, the Quotient 
will be the Number ſought by the Queſtion, 

The Demonſtration of the ſaid Rule here follows, 


Caſe I. When the Efrou,'s are bith Eaceſſes, and nited wite L. 


Suppoſitians. 


1. Let ſome Number unknown and fought for by 2 
the Rule of Falſe be repreſented by ---- ING A 

2, Let the firſt Poſition ( or feigned Number) be ---- B 

3. And the ſecond feigned Number ---- — (* 

4. Suppoſe alſo that B is greater than C, and each of them 
greater than A. 

5. But farther, ſuppoſe the Errour of the firſt Po- 2 
ſition to be nar BR rp ee OI, Es BORAT | 5 F 

6. And the Errour of the ſecond Poſition to be — GG 
7. Suppoſe alſo that this Analogy be ſound in the ſaid Num- 
bers, iz. 


BA: M: F: 6G 
. The Propoſition to be demonſtrated, 


F 
A2 


F—-G 
Demonſtration, 


9. Foraſmuch as by Suppoſition in 79. 
BA. CA: F 8 
10, Therefore by comparing the Rectangle of the Extremes 


to the Rectangle of the Means, 


G BGA S F CFA 
tt, And by equal Addition of F A 
. 


* 
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FA+GB-GA=FC 
12, Again, foraſmuch as by Suppoſition in 4*, 


B > C 
13. And conſequently out of 4* and 12*, 
B—A > CA 
14. Therefore out of 9 and 13, 
0 
15, Therefore 
16, Therefore 
F A- A >. 


„ - herefore by equal Subtraction of G B from the Equiti. 


on in 11, 
FA-GA=FC-GB 
18. Wherefore by dividing both Parts of the laſt Equation / 
by F = G, equal Quotients will ariſe, viz. 


F C-GB 
AS. — 
F— 0 


which was to be demonſtrated. 


Cafe II. When the Errours are both Defetts, and noted with =, th 


Suppoſitions. 


t. Let ſome Number unknown and ſought for by the 
Rule of Falſe be repreſented by —— ——— 
2. Let the firſt Poſition (or ſeigned Number) be --- : 
3. And the ſecond Poſition —— — C 
4. Suppoſe alſo that B is leſs than C, and each of them [el 
than A. 
5, But farther, ſuppoſe the Errour of the firſt —— F 
to be nJ%‚ö%X— ©” OR Nm non 


6. And the Errour of the ſecond Poſition -=---- 
7. Suppoſe alſo that this Analogy be found in the ſaid Num 
8 VIZ. 
E Po 
A—B : A-C::F:G fir 
WM: 4 
8. The Propoſition to be demonſtrated, tie 


FC 
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| F C-GB 


F— 


Demonſtration. 


A= 


9. Foraſmuch as by Suppoſition in 72, 

AgB: A-C::F:G 
10, Therefore by comparing the Rectangle of the Means to 

the Rectangle of the Extremes, 

F A-F CS G A- B 

11. And by equal Addition of FC 
FAS FC TGA - GB 

12. Again, foraſmuch as by Suppoſition in 4, 


B < C 
13. And conſequently out of 4, and 12, 
AB CA C 
14. Therefore out of 9 and 13% 
| F<G 

15, Therefore 

FA<GA 
16, Therefore 

FA—-GA<o 


17. Therefore by equal Subtraction of G A from the Equa- 
tion of 11», 


FA-GA = F C-GB 
18. Wherefore by dividing both Parts of the laſt Equation 
by F G, equal Quotients will ariſe, v:z, 


FC-GB 
F—-G 
which was to be demonſtrated. 


42 


Caſe III. I ben one of the Errours is an Exceſs (ta wit, nated 
by +) and the other a Defect (noted by —) 


In this third Caſe the Rule of Falſe is this, viz. 

Multiply the Pofitions by the altern Errours, to wit, the firſt 
Poſition by the ſecond Errour, alſo the ſecond Poſition by the 
firſt Errour, and reſerve thoſe Products; then dividing the Sum 
of the ſaid Products by the Sum of the ſaid Errours, the Quo- 
tlent will be the Number fought by the Queſtion, 


The 
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The Demonſtration of this latter Rule here follows. 


NY: ppofe tions . 
Let ſome Number unknown and ſought for by the? , i 
Rub d of Falſe be repreſented by —-<---- *. p 
2. Let the firſt Poſition be D 8 , 
3. And the ſecond Poſition— — C F 
4. Suppoſe alſo that B is greater than C, and alſo greater 
than A, and that C is leſs than A. 
5. Moreover, ſuppoſe the Errour of the firſt Poſition to be F 
6, And the Errour of the ſecond Poſition to be ---- (; 
. Suppoſe alſo that this Analogy be ſound in the faid 70 
Nunden dix. P. 
BA: AC: F: 0 
8. The Propoſition to be demonſtrated. T 
GB TFC cal 
F lt) 
F + G the 
pre 
Demoenſtration. EA 


9. Foraſmuch as by Suppoſition in 79, 
BA: AC::F:G 
10. Therefore by comparing the Rectangle of the Means tc 4 
the Rectangle of the Extremes. 
FA-F CS GBG A a 
1. And by equal Addition of F C and GA to the laſt E. 4 
quation, this will ariſe, a 
FAT GA=GB+FC 
12. Whereſore by dividing both Parts of the laſt Equation by : 
F + G, equal Quotients will ariſe, 072. 


GB+FC 6 

r by 

V hich was to be demonſtrated, . 
The learned Herigenius (in cap. 13. Tom, II. of his Cusſus 1 


Methamaticus) has delivered 5 0 W ay of reſolving the 
Rule of Falſe, namely by the two following Rules, vlg. 


WW hin | 
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hen the Signs of the Errours are alike, 


Rule I. As the Sum of the Errours is to the firſt Errour, ſo 
is the Difference of the ſuppoſed Numbers to a fourth Proportio- 
nal, which being added to the firſt ſuppoſed Number, when the 
ſaid firſt Suppoſition is leſs than the ſecond, or ſubtracted from 
it when it exceeds the ſecond ; the Sum or Remainder will be 
the true Number ſought, 


Ihen the Signs of the Errours are unlike, 


Rule II. As the Difference of the Errours is to the firſt Er- 
rour, ſo is the Difference of the ſuppoſed Numbers to a fourth 
Proportional, which being added to the firſt ſuppoſed Number, 
when the Signs are —, or ſubtracted from it when the Signs are 
+; the Sum or Remainder will be the Number ſought. 

Both theſe Rules the ſaid Heriganius demonſtrates geometri- 
cally by Lines, upon ſuppolition of the Analogy or Proportiona- 
/ity before-mentioned in the third Section of this Chapter, and 
the fame may likewiſe be eaſily demonſtrated according to the 
preceeding Method by Letters. 


F 


Collection of pleaſant and ſubti! Queſtions, to ex- 
erciſe all the Parts of Vutrar Arithmetick Jo 
which are alſo added various practical Purftions 
about the Menſuration of Superficial Figures and 
Solids. 


UEST. 1. If a Wedge of Gold 


* * . * * * , « — 7 Ns 

&f weighing 172 15. of Troy toegbt be ee the Rule 
* 7 10 — g oy oY” Hu * 4 - > * ? _ ? 1 , "I 7 1 * Yo © » i fas M 
worth 6795 10. Sterling, What is the Value: & #270 Mixity mee 


EE OE , e | Sale 0 
01 1.3 Grain of that Gold 
* — 


A P r ” 
1 45 Ce 2 ente. 


F 1 4 
ot“ Kue. 
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Queſt. 2. A Man dying gave to his eldeſt Son 4 of 2 of his 
Eftate, to his ſecond Son 4 of 4 of his Eſtate, and when they 
had counted their Portions, the one had 40 J. more than the 
other; the Remainder of the Eftate was given to the Wife and 
younger Children; the Queſtion is, What was the Portion of 
the eldeſt Son, alſo of the ſecond, and how much did belong te 
the Wife and younger Children. 

Anſw. The eldeft Son's Portion 100 l. the ſecond Son's Por- 
tion 60 JI. and 440 J. for the Wife and younger Children, 

The Fractions being reduced, it will be manifeſt, that the eld; 
Son had , and the ſecond +; alſo the Difference of the ſaid 
Frattians +, then ſay, 


\ 


1: 7 : * 7 
L. 
T he ſecond Son's Portion —.——ͥ —— 60 
The Difference of their Portions ===== -==== 40 
The eldeſt Son's Portion —— 100 
33 


Loftly, 620—160 = 440 for the Wife and younger Children, 


Det. 3, A young Man receives6 6+ J. which was + of f 0 
his eldeſt Brother's Portion, and z times his eldeft Brother“ 
Portion, was 14 times his Father's Eſtate, the Queſtion is, What 
wes the Father's Eſtate ? Anſw. 5601, 


66 1 : 200 
200 X 342 = 700 
: 7001 0 


Duet. 4. If A can finiſha Work in 20 Days, and B in 50 
Days ; in what time will the Work be finiſhed by A and 5 


working together? Anſio. 12 Days. 

Firſt find what Quantity of the Work will be done by each 
Workman in one and the ſame time; then it will be, as the 
Sum of thoſe Quantities is in Proportion to the ſaid time, ſo b 


1 or the whole Work to the time in which ſuch Work will be 


f niſhed by both Workmen working together, 


Nai 


2 
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Days Moers Days l ort. | 


JJ 


I 


add 1 


£ fum 12. 


Hence it appears that A and B working together 20 Days, 
will finiſh that Work once, together with + of the fame Work; 
therefore ſay again by the Ruiz of Three, 


Wor k Days Wars Days. 


14 : 6, 1 2 12 
2 


raus adſto leo, tubuli mihi lumina bina, 
Oſque etiam, dextri fic quoque planta pedis : 

Bins dextro oculo, ternis lacus iſle diebus 
Impletur læ vo, fed pede bis germinis . 

Ori ſufficiunt ſex hore, Dic ſimil ergo. 
Duo ſpatio os, aculi, peſque replere valent ? 


The Senſe is this. A brazen Lyon being placed in an arti- 
ficial Fountain, conveys Water into a Ciſtern by two Streams 
ifuing from his Eyes, alſo by one from his Mouth, and by a- 


f nother at the Bottom of his right Foot. Now the Pipes through 
; which theſe Streams paſs, are of different Capacities, in ſuch 
it ſort, that by the right Eye ſet open alone, the reft of the Streams 


being ſtopt, the Ciſtern will be filled in two Days ( the length 
of a Day being ſuppoſed to be 12 Hours ; ) by the left Eye 
alone in three Days ; by the Foot alone in four Days ; and by 
the Mouth alone in fix Hours, The Queftion is, to find in 
what time the Ciftern will be filled, if all thoſe Streams be ſet 
open at once? Anſiber, Daye. 
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Days Ciſt. Days Ci. 
F 3 


2 3 
4 1 1 
2 776 
add 1 
94 


The Sum is 9 Cifterns that will be filled in three Day; by 
all the four Streams running tegether : Then ſay by the Rul: if 
Three. 


Ciſt. Days Ciſt. Days 


1 * * * 1 2 
Oz 9 3 3 1 — * 


Duejt, 6. A Ciſtern in a certain Conduit is ſupplied with 
Water by one Pipe of ſuch bigneſs, that if the Cock A at the 
End of the Pipe be ſet open, the Ciſtern will be filled in 
Hour: But at the Bottom of the Ciſtern two other Cocks B and 
C are placed, whoſe Capacities are ſuch, that by the Cock B 
ſet open alone, (all the reſt being ſtopt ) the Ciſtern ſuppoſed 
to be full, will be emptied in 14 Hour: Alſo by the Cock C ſet 
open alone, the Ciftern will be emptied in 24 Hour : Now be- 
cauſe more Water will be infuſed by the Cock A, than can be 
expelled by both the Cocks B and C in one and the ſame time; 
the Queſtion is, to find in what time the Ciſtern will be filled, 
if all the ſaid three Cocks be ſet open at once? Anſwer, 171 
Hour, 

After the manner of the fourth Queſtion of this Chapter, 
find how many times the Ciſtern will be emptied in one and the 
{ame Space of Time, by the Cocks B and C running together; 
alſo how much of the Ciſtern will be filled by A in the ſame 
time; then will the Difference ſhew how much of the Ciftern 


23 gained by the filling Cock in the faid time: Laſtly, as the 


Cifterns or Parts gained are in proportion to the correſpondent 
ime ; fo is the whole Ciſtern, to the Time wherein it will 
he gained or filled, 


I. Hu. 
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Flow. Gift. . - How. Cut. 


J. !!!.! Fn 
add 1 = >/B 
ſum 125 EE B & C 
Hou, Ciſt. Hou. Cift. in 15 Hou, 
[I, $3. i ; [85 es op A 


133 gained by A 
Cift, Hou. Ciſt. Hou. 
E 0 9 


I 


Queſt. 7. Suppoſe a Dog, a Wolf, and a Lyon were to de- 
vour a Sheep, and that the Dog could eat up the Sheep in an 
Hour, the Wolf in 2 Hour, and the Lyon in £ Hour: Now if 
the Lyon begin to eat + Hour before the other two, and after- 
wards, all three eat together, the Queſtion is, in what time the 


Sheep would be devoured ? Anſio. 22, Hour. 


I 


Heu. $h, Hou, Fh. 
I. . 3 


Thus it appears that 4 of the Sheep would be eaten by the 
Lyon, before the Dog and Wolf began to eat. 

II. Proceed according to the fourth Queſtion, ſo will you find 

the remaining 4 to be eaten by them all ia 2, Hour, which ad- 
ded to + gives +5 Hour, in which time the Sheep would be 
devoured, 
Quęſt. 8. If 12041. is to be diſtributed among three Perſons, 
A, B, C, in ſuch fort, that as often as A takes 5, B ſhall take 
4; and as often as B takes 3, C ſhall take 2; what will be the 
Share of each of them ? 


Anſiu. A 5 14 l. B41,9l. C 27,531. 


Find three Numbers which may expreſs the Proportions of 


— Shares, by the Rule of Three, or (to avoid Fractions) 
thus, 
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6 
Thus found 
„„ 
3 X 4 = 12 
4 Xx 2 = 8 
— 15 : 515 
15 + 120}-:.3 % 415} 


. 1 
8 27555 


Duet. 9. A Governour of a certain Garriſon, being defirou: 
to know how much Money the Port or Paſſage of the Garriſon 
did amount to in certain Months, made choice of a loyal Ser- 
vant, giving him Orders to receive of every Coachman paſſing 
with a Coach 44. of every Horſeman 2d. and of every Foot- 
man zd. Now at the Year's End, the Servant making his Ac- 
count to the Covernour, gives him 94 J. 15 5. 10d, and let: 
him know, that as often as 5 paſſed with Coaches, 9 paſſed or 
Horſeback ; and as often as 6 paſſed on Horſeback, 10 paſſed c 
Foot; the Queſtion is, how many Coaches, Horſe-men, and 
Footmen - paſſed? Anſw. 2500 Coaches, 4500 Horſe-men, 
7500 Footmen, 

Find three proportional Numbers after the manner of the 8th 
Queſtion, which will be 5, 9, 13, then proceed as follows; 


d. 
5 Coaches --- 20 
g Flrſenen - 18 
15 Foatmen — 51 
— 5 2 2800 
ins: 9: 4500 
15 7500 


QAugſt. 19. A Factor would exchange 780 J. Sterling for dou- 


ble Ducats, Dollar, and French Crowns, the Ducats at 7 s. 6d. 


the Piece, the Dollars at 45. 44. and the Vench Crowns at 6 5. 
the Piece, to be in ſuch Proportion, that 5 of the Number ef 
Ducats may be equal to; of the Number of Dollars; and 5 of 
the Dollars equal to „ of the Crowns; the Queftion is, how 


many Pieces of every Coin he ſhall receive for his 79 Pounds? 
Anfw, 600 Ducats, 90 Dollars, 1200 Crovens. 


Find 


eig 
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3 

WO SS 003 ＋ 
— ——— — — — 

. , L X I 

2 12 . TT 


1 4 8 | 

Thus it appears, that fix times the Number of Ducats muſt be 
equal to four times the Number of Dollars, alſo equal unto 
three times the Number of Crowns. Then make choice of three 
Numbers to anſwer thoſe Proportions, ſuch as are theſe, 2, 3, 
4, (for 6 K 2=4 xXx 3=3 4) with which Numbers 
proceed as follows, ; 
2 Ducats --- 7 

3 Dollars -- 22 

I 


4 Cravns -- 15 y 

— — J. Fl ' # vi 

1 : 225 9 

1 399 | Tl 

£ Ducat 4 | | 1 

1 r- 1 225 : 600: Ducats 4 

* I :: 195 : goo Dollars 1 

| Crown * 
12 : „ 360 : 1200 Crowns | N 

170 


Queſt. 11. Twenty Knights, 30 Merchants, 24 Lawyers, 
and 24 Citizens, ſpent at a Dinner 64 Pounds, Which Sum was 
divided among them in fuch manner, that 4 Knights paid as 
much as 5 Merchants, 10 Merchants as much as 16 Lawyers, 
and $ Lawyers as much as 12 Citizens; the Queſtion is, to 
know the Sum of Money paid by all the Knighis, alſo by the 
Merchants, Lawyers, and Citizens. | 

„ Aiſiuer. The 20 Knights paid 20 Pounds, the 30 Merchants 


24 Pounds, the 24 Lawyers 12 Pounds, and the 24 Citizens 
: 8 Pounds. 

Find four Numbers to expreſs the Proportions of their Pay- 
ments by the Rule of Three, or (to avoid Fractions) in man- 
5 ner ſollowing; ſo will the proportional Numbers be 4, 5, 8, 


c 12; viz, 4 Knights paid as much as 5 Merchants, or 8 Law- 
vers, or 12 Citizens. 


1d | | 4 
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$ 5.449 ˙ A a 64 
%%% $645. 5-5 23S 


8 BSE ST 2ST ̃ ĩ ad 22 
320: 400: 640 : 860 
4 5 8 12 


Thus found 
4 X IO X 82 320 
lo X 5 X 5 = 400 
X $5 X 16 = 640 
5 X 16 X 12 = 960 
Then preſuppoling that a Knight is to pay 4 5, proceed 
follows, via. 


| l 

20 Knights, ... 4 
30 Merchants. 4* 
24 Lawyers . . . 2+ 
24. Grlizens 1 


lay, if 124: 


@\ 
+ 
— 8 + 
wie wee =— 


[ 
| 


64 

Duet. 12. A certain Man with his Wife did uſually drink 
out a Veſſel of Beer in 12 Days, and the Husband found by ot- 
ten Experience, that his Wife being abſent, he drank it out in 
20 Days; the Queſtion is, in how many Days the Wife alone 
could drink it out? Anfw. 30 Days. 

Note. Tt is to be ſuppoſed that the Husband, in 12 of the 20 
Days in which he drank alone, did drink as much as in the 12 
Days wherein he drank with his Wife; hence it follows, that 
in the remaining 8 of the ſaid 20 Days, he drank as much as 
his Wife did in 12 Days. Therefore by the Rule of Three (ay, 
If 8 gives 12, what 20? Anſio. 30. View the following Form 
of the Work, 

From 20 
Subtrat? 12 
Toen if -$: 12 ::; 20: 30 

Due. 13. If a Houſe be to be built by three Carpenters. 
A, B, C, working in ſuch ſort, that A alone will finiſh eh 30 

ays, 


85 
0 


chap. X. 


Days, 


what time cou 


177 Days. 


Days 
40 


Work 
14 


Arithmetical Queſtions. 


B in 40 Days, and A, B, C, together in 15 Days, in 
d C alone build the Houſe? Anſw. 120 D 

I. After the manner of the fourth Queſtion, (find in what 
time A and B working together will finiſh the Houſe ; ) Anſw. 


Work 


I 


30 


II. Suppoſing the Work 
Perſon, as D, the Houſe will be built by D in 17 Days, but 
by D and C together in 15 Days: Then find (according tothe 


12th Queſtion ) in what time C will build the ſame, 


Days. 


From 175 
Subtract 15 
2 


1 


Days 
30 


4 
add 1 


Work 


3 


. 


> — — — 


ſum 14 


Days Mork 


of A and B 


__ - 
TY 7» 


Days 


— I 
177 


120 


327 


ays. 


to be performed by ons 


Anh. 120 


The Proof may be worked according to the tourth or fifth 
Queſtions. 
Queſt. 14. Two Travellers, A and B, perform a Journey 
to one and the ſame Place in this manner. vz. A travels 14 
Miles every Day, and had travelled 8 Days before B began; „- 


on the ninth Day 


Day ; the 


B ſets forward, and travels 22 Miles every 


Queſtion is, to find in what time 
A? nſw, at the End of 14 Days. 


I. Find how many Miles A had travelled 


ward? Anſw. 112 Miles. 
Day Miles Dazs Mites 
6 8 112 
II. Seek how many 
Miles; For, 
| 22— 1428 
Miles Day Miles Day. 
VVV 14 


3 ſhall overtake 


before Þ tet ſor- 


Miles B gains of A in a Day 4/7, 8 


Quęſt. 15, There is an Iſland which is 36 NMIlles in compatl- ; 
ow if at the ſame time, and from the ſame place, two Fcot- 
men, A and B, ſet forward to travel round about the ſaid Ifland, 
and follow one another in ſuch manner, that A travels 57 * 
ay 


P V - - - 
4 il — — - * — ——_ 2 
— - — — * — — Ion 
— — — * 5 * * i. — — 

-- . - - "SS, - ww ” * - - * - _ 

_———— > —— — a © : 

- = - - * 
; * — 

A = - 


3 


— 
— 9 


— 
— —— — — 
* MF Þ py 


_— 


- — — 
Me 
* — — — 
— — — — — —— a — — — 
* _ * 
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Day 9 Miles, and B 7 Miles; the Queſtion is to find in what 
ſpace of Lime they'll meet again, alſo how many Miles, and 
how many times about the Iſland each Footman will then have 
travelled ? | 

Aw. They'll meet at the End of 18 Days from their firſ 
parting; and then A will have travelled 162 Miles (or 4: 
times the Compaſs of the Iſland; ) and B will have travel! 


126 Miles (or 3% the Compaſs of the Iſland.) * 
: 2 
Miles N 


From 9 
Subtract 7 
——ů Day Miles Days 


7777) ͤ 2:5 408 


mult. 18 mult. 18 
by 9 by 7 
36) 162 (43 36) 126 (32 


Duet. 16. Two Footmen, A and B, depart at the ſan: 
time from London towards York, travelling at this rate, vis. /\ 
goes 3 Miles every Day, B goes 1 Mile the firſt Day, 2 Vile: 
the ſecond Day, 3 Miles the third Day, and in that Progrefiu 
he goes forward, travelling in every following Day 1 Mile more 
than in the preceeding Day; the Queſtion is to know in how 
many Days B will overtake A;? 

Anſio. In 15 Days. 

To reſolve this and ſuch like Queſtions, double 8 (the Num- 
ber of Miles which A travels daily) which make 16, from 
which ſubtract 1, the Remainder is 15, the Number of Day: 
ſought. | 

Que, 17, It Exeter be diſtant from London 140 Mile, 
and that at the fame time one Footman A departed from Lu. 


dan towards Excter, travelling every Day 8 Miles; another 

from Hater towards London, travelling every Day 6 Miles, tit 

Queſtion is, in how many Days they'll meet one another, and E 

bow many Miles each Footman will have then travelled * paſs | 
Anſwer, Tley'll meet at the End of 10 Days, and then 4 Poot 

will have travelled zo Miles, and B 60 Miles, but t 


044 3 Miles travelled daily by * vels 
26 Miles travelled daily by Que, 


* one 


ſum I 4. Miles which 'A and 5 to- vellec 
gether did travel daily. 


. 
ly 


M. Da. Miles. Da. 


14 : 1: : 140: 10. in which time A and B 
will meet each other. 


10 Xx 8 = 80 Miles travelled by A. 
= 60 Miles travelled by B. 


Duet, 18. A certain Footman A ſets out from London to- 
wards Lincoln, and at the ſame time another Footman B de- 
parts from Lincoln towards London ; alſo A travels every Day 
2 Miles more than B. Now ſuppoſing thoſe two Cities to be 
100 Miles diſtant one from the other, and that thoſe two Foot- 
men do meet one another at the End of 8 Days after the Begin- 
ning of their Journeys ; the Queſtion is, How many Miles 
each will have then travelled, as alſo how many Miles each tra- 
velled daily? 

Anſwer. A 60 Miles, B 40 Miles: Alſo A travelled 7£ 
Miles every Day, and B 5 Miles, 


Day Miles Days Miles 


UVC 


Hence it appears, that at the time of their meeting, A had 
travelled zo Miles more than B, which 20 Miles being ſub- 
tracted from 100 Miles leave 80 Miles, whereof the Half is 
* — which B had travelled, therefore A had travelled 60 

iles. 


Now to find how many Miles each travelled daily, ſay, 
Days Miles Day Miles 
VVV 
Miles 
A | 7% Jail 
T hereſore 939 travelled 1 5 ally. 


Duet, 19. There is an Iſland which is 134 Miles in com- 


| paſs; now at the ſame time, and from the ſame Place, tv o 


Footmen A and B begin a Journey round about the ſaid Ind, 
but they travel towards contrary Parts, at this rate, %;. A tra- 


vels 11 Miles in every 2 Days, and B 17 Miles in 3 Days; the 


Queſtion is to find in what ſpace of time A and B will meet 
one another; and how many Miles each will then have tra- 


velled: 


U u Anſwer, 
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Anſwer, They'll meet at the end of 12 Days, and then 4 
will have travelled 66 Miles, and B 68 Miles. 
After the manner of the fourth Queſtion of this Chapter, the 
time ſought will be found 12 Days. „ 
Days Miles Days Miles. 
r 
add 17 
— Days Miles Da 
334 *< „ 
The Miles travelled by each will be found in this manner, 
Days Miles Days | 
2 : 11: : 12 : 66 Miles travelled by A. 
: 17 : : 12 : 68 Miles travelled by b. 
Dueft. 20. If a Clock has two Indices (or Hands,) one af 
which (to wit A) is carried twice round the whole Circumſc- 
rence of the Dial in one Day; and the other (B) once in 30 
Days, and that both at once ſhewing the ſame Point begin to be 


moved; the Queſtion is, in what time they will be again l 
conjoined ! 0 
Anſwer, 3 Day, or 33 Hour. - 
Day Circum. Days Circum. 15 
TTT h 
ſubtract 1 
59 

Hence it appears, that in 30 Days A will have run through 

60 Circumferences, and B one Circumference ouly in the fam: 
time; fo that A gains of B 59 Circumferences in 3o Days, (ay to 
therefore G. 
Circum. Days Circum. Day the 
VVV the 

Duet. 21, If 616, of Sugar be equal in value to 7 1b, 0 

Raiſins; 5 1b. of Raiſins to 2 4. of Almonds; 3 /b. of Almonds 

to 5/6, of Currans; 2 6. of Currans to 18d, how many iſ 

Pence are the Value of 3 . of Sugar? Anfw. 2 1 d. 
=1-6.5.. = 7 RK. av Sgt 
05 R. 1 AF W. 
S 3 A. =; CS & the 
05 C. 1 4% a lo 
1 2 d. — 3 8 2 are 
the 


Ouft, 


eff, 
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Queſt. 22. If 3 Dozen pair of Gloves be equal in value to 2 
pieces of Ribbon; 3 pieces of Ribbon to 7 Dozen of Points; 
6 Dozen of Points to 2 Yards of Flanders-lace ; and 3 Yards of 
Flanders-lace to 81 Shillings ; how many Dozen pair of Gloves 


may be bought for 28 Shillings ? 
Anſw, 2 Dozen pair of Gloves. 


tC 3G.= 2R. x 
S%:3Kk 7 f. * 
D . ＋ 2268) 4536 (: 
x 1 = 87'S x 
. 

4536 2268 


Queſt. 23, Suppoſe a Grayhound to be courſing a Hare, in 
ſuch ſort, that the Hare takes five Leaps for every four Leaps 
of the Grayhound, and that the Hare is one hundred of her 
own Leaps diſtant from the Grayhound; now if three of the 
Grayhound's Leaps be equal to four of the Hare's; the Queſtion 
is, to know how many Leaps the Grayhound muſt take before 
he obtain his Prey ? 

Anſw. 1200 Leaps. 


L-M-43:4.2 3 83-47 
Thus it appears, that 4 of the Grayhound's Leaps, are equal 
to 5- of the Har?s Leaps; and becauſe by the Queſtion the 
Grayhound takes 4 Leaps for every 5 of the Hare's, therefore 


the Grayhound in every four of his Leaps, gains J of one of 
the Hare's Leaps ; therefore fay by the Rule of Three, 


Il: I1f-+ :-4: 3 100;-1200 


Dueſt, 24. There is a certain Room whoſe Baſis is a long 


Square, which is in Circuit 50 Feet, and the Height of the 


Walls, or Sides of the Room is 84 Feet; all which Walls of 
the Room, except a ſpace taken out for a Window in form of 
2 long Square, whoſe height is five Feet, and breadth four Feet, 
are to be furniſhed with Hangings of Ell-broad Stuff at 3 5. 4 4. 


| the Yard; the Queſtion is to know how much Money the Stuff 


Will coſt. 


U u 2 Anſw, 


a 
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Anſw. 51. 175. 635 d. 
504 416% ſquare Feet. 


* 2 
5 X 4 = 20 fubiract 


396+ 
1 = 4 ſquare Feet in one Yard of Siuff. 
Feet d. ä 
If 114 : 40: : 3965: 14103. 
veſt. 25. There is a certain Walk which is a long Square, 
whoſe length is 40 Yards, and breadth 7 Yards, to be pave; 
with Stones, every one of which being in form of a long Squyre, 
is 28 Inches in length, and 24 Inches in breadth ; the Queſtion 


is to know how many ſuch Stones will be requilite to pave th: 
ſaid Walk? 


Anſw. 540. 
Inches Juches 
1440 X 252 = 362880 ſquare [nches, 
N 672 ſquare Inches, 
72 : 1 : : 362880 : 540 Stones. 

Purfl, 25, Suppoſe a piece of Tapeſtry to be 54 Yards Ex. 
1/þ in length, and 3+ Yards in breadth; the Queſtion is, how 
many ſquare Eils Flemiſh are contained in that piece of Tate 
firy, when the length of 1 Ell Flemiſh is equal to à of a Yar 
Engliſh. 

Anſw. 375% ſquare Ells Flemiſh. 

57 X 32 = 733+ ſquare Yards, 

Then becauſe ;5 of a ſquare Yard is equal to 1 Ell Square d 

Hlemiſb Meaſure (for 5 x 4 = 7 ) fay, 
V 

Just. 27. A Workman has performed a piece of Tiling: 
bearing the Form of a long Square, whoſe length is 273 Feet, 
7 Inches, and breadth 21 Feet 5 Inches; now when Tiles art 
ſold at the Rate of 11 5. 1c3d. for 1000 Tiles, and every 
ſquare of Piling confifiing of 10 Feet, as well in length as in 
breadth, takes up a 1000 Tiles, what does the ſaid piece 0f 
Tiling amount to ? 


Anſfw. 341. 17 s. 053227 d. 
I 27312 X 21 55 = #43731 ſquare Feet, 
d. d. 
. 3 . 
II. es: i:: iind, 


Queſt. 28, A Merchant would beſtow 200 J. in Cloves 
Mace, 


up % ˙ foo 0 fr on. 


| 
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Mace, and Nut megs, the Cloves being at 5 5. the Pound, the 
Mace at 115. the Pound, and the Nutmegs at 65. the Pound; 
now he would have of every ſort an equal Quantity, the Queſ- 
tion is, how many Pounds he may have of each ſort? 


Anſiu. 200 ö. 


5. 

5 

11 

6 

2 —\ 
2 1 4e 208 
The Proof. 

15. 5. . 
200 at 5 amounts to ----- 50 
200 at II amounts to ----- 110 15% 
200 at 6 amounts to 60 he 


| 
Oneft, 29. A Factor is to receive a Sum of Money, and is = 
1 
offered Dollars at 45. 44. which are worth but 45. 3 d. or j | ? 
French Crowns at 6 s. 14 d. which are worth but 6 s, the 9 
Queſtion is by which Coin he ſhall ſuſtain the leaſt Loſs ? | 
Anſw. By the Dollars, | 
/ 
| 


" d, d. 


* 1 43 
3 


1374. 

That is, in receiving the Dollars every 6 5. 154. loſes 1,424. 
but in receiving the Crowns 65s. 124. lofes 14 J. which is a | 
greater Loſs than 14543 d. * 

Duet. 30. A Butcher agrees with a Graſier for the ſeeding {44 
of 20 Oxen, during the Space of 12 equal Months ; but at 2 ''R 
Months End, the Butcher adds 5 Oxen more, and 63 Months 


Y after that, he added 10 Oxen more, and then it was agreed 0 7 
1 between them, that the Graſier ſhall feed them all, ſo long time 6 
N as will be equivalent to the keeping of the firſt twenty during 12 1 
Months; the Queſtion is, how long time he ſhall feed them all, | bY 

after the putting in of the laſt ten? ab 

Anſib. One Month. We, 


Conſider, that as he receives more Oxen to feed, he ought 

to keep them all the leſs time; thereſore work as the Queſtion 

„ mports by the Rule of Three Invers. 1 
5 Aon. e 
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Mon. Oxen 
12 20 
Oxen 2 G Mon, Oxen 
„ 10 :: 2 5 ' (8 25 
62 10 
V (1 Mon, 


Duet, 31. Two Merchants, viz. A and }, 
kv entered Company ; A puts in 500 /, and at 
Fab 4 4 Months End takes out a ets da leaving 

f the Remainder to continue 8 Months longer 5 
puts in 250 J. and at five Months End puts in 300 J. more, and 
then his whole Sum continues 7 Months longer. Now at the 
making up of their Account, A finds that he has gained 106? 
Pounds, and B gained 1333 Pounds ; ; the Queſtion is to know, 
How much A took out of the Bank at 4 Months End ? 

Anſw. 2401. 

250 X 5 
add 300 


Examples of 


21250 


5 50 X 7 = 1850 


5 100 
1337 : $100 :: 1095: 4050 
50 Xx . 4 20 ( /ubtra#? 


| 8 2080 (260 
Laſtly, 50 — 260 = 240 1aken cut by A. 


Th: P roof. 


5 O X 4 2000 
Subtratt 240 


— — 


260 X 8 = 2080 


— 


4080 


Queſt. 32. Five W viz. A, B, C, D, and E, hare 
gained 20250 which they divide in ſuch fort, that 00 bs 
Share of A is equal ſeverally to Z of the Share of B. 4 of C; 
I of D, 4of E. The Queſtion i is, What was the Share of 


every Mercl ant # 


Appendix 
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Anſw. A 1621. B 3241. C 405 J. D 4867. E 64. 

Divide a Number at pleaſure into ſeveral Parts, which may 
be in ſuch Proportion as the Shares required, and proceed ac- 
cording to the ſubſequent Operation. 


A 2 
B 4 
C5 
D 6 . 
E 8 2 : (162 for A, whereof x 1s 81 
pat 4 : (324 for B, whereof 4 is 83 
If -. 236-4 s 5 : (405 for C, where + is 81 
6 : (486 for D, whereof" , is 8« 
8 : (648 for E, whereof + is 8 


2025 


Queſt. 33. Two Merchants A and B are in Company, the 
Sum of their Stocks is 300 J. the Money of A continuing in 
Company 9 Months, the Money of B II Months, they gain 
200 J. which they divide equally ; the Queſtion is to know how 
much each Merchant did put in ? 

Anſw. A 165 J. B 135 (. | 

Divide 3oo into two ſuch Parts which may be in Proportion, 
as It to 9, ſo will the greater Part be the Stock of A, and the 
leſſer the Stock of B, which Stocks being multiplied by their 
reſpective Times, the Products will be equal. 

11 
9 11: 165 for A 


9 135 er B 

Duet. 34, Two Merchants, viz. A and B, are in Compa- 
ny, A put in 3257, more than B, and the Stock of A conti- 
nved in Company 74 Months, B put in a certain Sum which is 
unknown, and it continued in Company 104 Months: After a 
certain Time they divided the Gain equally ; the Queſtion is, 
What each Merchant put in? 

Anſw. B 7501. and A 1075. 

Divide the Product of the Difference of their Stocks multi- 
plied by the Time of A, by the Difference of their Times, fo 
will the Quotient be the Stock of B. which added to 325 J. 
Qves the Stock of A, 

325 


—— — 


| l q 
' = v0) | 
} * 


1.3 
: uw i 

' 0} 
0 

. 

N 
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Wi 
1,08 
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325 X 71 = 2437z 


34) 24377 (750 Stat of B. 
add 325 


1075 Stock of A. 


Examples of Que. 35. A Goldſmith has ſome Gol 
the Rule of Al. of 24 Cares, other of 22 Carects, and ano- 
2 ther ſort of 18 Carects, fine; he would o 
Gold and Sil, mingle theſe together, that the Maſs mixed may 
wer is eſtima- be 60 l. and that the whole Mixture may bear 
ted, c p. 79, 80 20 Carects fine, How much of every ſort mu 

he take ? 

| 12 of 24 Cart, 
Anſw. 12 of 22 Carecl. 
36 of 18 Caradqi;, 


2 2 12 
0: 6e 92: 18 
6 2 36 


Note, Some may think the Queſtions of Alligation are caps. 
ble only of ſo many ſeveral Anſwers, as there are different 


Ways to connect the mean Rate or Price with the extreme Rates Þ 
or Prices; yet it is moſt certain, that any ordinary Queſtion 
Alligation, where three or more things are propoſed to be 


mixt in ſuch manner as that Rule requires, is capable of inf: 
nite Anſwers, if Fractions be admitted, and ſometimes of many 
Anſwers in whole Numbers, which are not diſcoverable by the 
common Rule of Al/;gation : So although to the laſt- mentioned 
Queſtion, the faid Rule of Alligation can find but one Anſwer 
only, which is before given; yet there are eight other Anſwers 


in whole Numbers, viz. theſe that follow; (the Invention] 


whereof I have ſhewn in the 19th Queſtion of the 13th Chap- 
ter of my ſecond Book of 7he Elements of Algebra.) 


Of 


F Chap. X. 


fi 
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Of 24 Cares 18, 161 14 10 | 
Of 22 4 3 6 | 9115 
Of 18 Caretts 39 381 37 | 35 
Of 24 Cares | 81 6, 41 2 
Of 22 Carects | 18 | 21 | 24 | 27 
Of 18 Carects | 34 33 32) 31 


Duet, 36. An Apothecary has ſeveral Sim- 


ples, viz. A hot in 3 B hot in 2%, C tempe- See Chap. S. of 
this Appendix. 


rate, D cold in 2, and E cold in 4%, Now he 
defires to make a Medicine of thoſe Simples, ia 


ſuch ſort that the *"T'emper of it in reſpect of Jy 


1. of heat, and the Quantity 8% Drams ; the 
What Quantity of every Simple he muſt take? 


Ie 
Anſw. 4% Drams of A, & Dram of B, 14 Dram of C, 1 40 
Dram of D, and 1 Dram of E. * 
Indices Drams | ü 
8 I, 33 549 | A 1 
7 1 1B 1 
6 5 5 1 3 C 1 
I 2 l2|E 4 
17 1 
Drams 1 
* 1 A 71 
1 . 
17: $2 i 9 
3 1 D I 
1 * 
97 if 
8. N. 37. A Merchant buys 2 ſorts of Cloths, viz. of "1 
acks and of Whites for 68 J. 2 5. after the : (3 
Rate of 21 5. the Yard for the Blacks, and 125. 2 A 80% 
the Yard for the Whites, and he takes ſo much 7577/5 Poeſition. . 
of each Sort, that + of the Number of Yards of I og 
the Black, are equal to Z of the White; the Demand IS, How f 
many Yards he bought of each fort ? 3; 
Anſw. 42 Yards of Black, and 40 Yards of White, i 
2ueft, 3 8. A certain Perſon A pays to the Uſe of B forever Wh 


2 


may be in 1 
emand is, ox 


2 500 , Fl 


| 
| 
| 
| 
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2500 /in preſent Money, upon this Condition, that B ſhall pay 
to A an Annuity or yearly Rent to be continued four Years : the 
Equality of their Agreement being thus grounded, viz. the ſaid 
2500 J. is ſuppoſed to be put forth at Intereſt for a Year (to 
commence from the Time of their Agreement ) at the Rate of 
8 per cent, per annum. Then from the Sum of that Principal 
and Intereſt, ( ariſing due at the Year's End,) the firſt Payment 
of the Annuity being ſubtracted, the Remainder is likewiſe ſup- 
poſed to be put forth at the ſame Rate of Intereſt for the ſecond 
Lear; then from the Compoſed of this Principal and Intereſt, 
(due at the ſecond Year's End ) the ſecond Payment of the An- 
nuity being ſubtracted, the Remainder is likewiſe ſuppoſed to be 
put forth at the ſame Rate of Intereſt for the third Year ; then 
from this Principal and Intereſt the third Payment of the Anau. 
ity being ſubtracted, the Remainder is in like manner ſuppoſed 
to be put forth at the ſame Rate of Intereſt for the fourth Year: 
Laſtly, from this Principal and Intereſt, the fourth and laſt 
Payment of the Annuity being ſubtracted, there muit be nothing 


leſt; the Queſtion is, What Sum of Money muſt be yearly 


paid to ſatisſy thoſe Conditions ? 
Anſw. 754144411, as will be manifeſt by the ſubſequent 
Proof. 
[. roo ror > 2000-22500 
Subtract the fit Payment 754445" 7 


— 


II. 100 to :: 190 51 11802 

Subtraft the ſecond Payment 7 7 

1 

13410 ¹⁹⁹ 9 er 

III. 10 108: 1346214531727 

Subtrad the third Payment 75432 

- * 174 8 

Pp O13 679 

ONE 59849 

5 : 108 2 608722 7212147 

IV. 100 : 108 :: 698.4 75: 

V Subtrat? the laſt Payment 754 GELS 
ooo 


W eſt. 39. 
Afnle, finægue duos imponis ſer viilils titres 
Impletss vius; ſegnemgue ut vidit Hellain 
Poudere drfrfJam wifligia figere tarda, 
Mula gat; quid chara parens cunctare, gemijque? 


„iNN 


ym — ö aw. 
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Unam. ex utre tus menſuram fi mihi reddas, 

Duplum oneris tunc ipſa feram ; ſed ſi tibi tradam 
Unam menſuram, fient æqualia utrique 

Pondera : menſuras dic difte Geometer iſtas. 


The Senſe is this: A ule and an Aſs carried two unequal 

uantities of Wine, each conſiſting of a certain Number of 
Meaſures, in ſuch fort, that if the A imparted one of her 
Meaſures to the Aule, then the Mule's Number of Meaſures ſo 
encreaſed, would be the Double of thoſe which the % had re- 
maining: But if the Mule gave one Meaſure to the Ai, then 
the A/s's Meaſures with that encreaſe would be equal to the 
Mule's remaining Meaſures ; the Queſtion is, How many Mea 
ſures each carried? 


Anſw. The Mule 7, and the Ajs 5. 


Queſt, 40. 


As, ferrum, flannum miſcens, aurique metallum, 
Sexaginta minas ae airy ie coronam : 

As aurumque dues ſimul eficiunta trientes : 
Ternos quadrantes ſtanno mixtum impleat aurum * 
At totidem quintos auri vis addita ferro, 

Ergo age dic fulvi quantum fili conjicis auri 
Miſcendum dic quantum æris flannique requiras: 
Dic quoque ſufficiant duri quot pondera ferri: 
Præſcriptam ut valeas rite efformare coronam, 


The Senſe is this: Suppoſe a Crown that ſhall weigh 60 16. 
is to be made of Gold, Braſs, Iron, and Tin, mixed together 
in ſuch Proportion, that the Weight of the Gold and of the 
Braſs together may be 40 1b. the joint Weight of the Gold and 
of the Tin 4516. and the joint Weight of the Gold and of the 
Tron 36 1b, , the Queſtion is, How much of every one of thoſe 


four Metals muſt be taken ? 


304 of Gold. 
Z of Braſs, 

Anſwer, + 1 7 "ef 
141 of Tin, 


Queſt, 41. One being demanded what was the preſent Hour 
of the Day, anſwered, That the time then paſſed from Noon 
XX 2 Was 


— 
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was equal to 4 of + of the time remaining until Midnight, 
The Queſtion is, What a Clock it was? ( Suppoſing the Time 
between Noon and Midnight to be divided into twelve equal 
Parts or Hours, 

Anſw. 35 Hour after Noon. 

Due? 42. A Factor delivers 6 French Crowns and 2 Dollar; 
for 43 Shillings Sterling ; alſo, at another time he delivers 9 
French Crowns and 5 Dollars (at the fame Rate with the for- 
mer) for 76 Shiilings. The Queſtion is to know the Value of 
a French Crown, alſo of a Dollar ? 

Anſw. A Crown was valued at 6s. 1 d. and a Dollar at 

1. 14. 

. DPueft. 43. A certain Uſurer received 36 Dollars for the ſim. 
ple Intereſt of 186 /. lent for a certain Time unknown ; alſo he 
reccived go Dollars for the Gain of 360 J. at the ſame Rate of 
Intereſt for a certain Time unknown; now the Sum of the 
Months in which both the faid Numbers of Dollars were gained 
was twenty Months. The Queſtion is to know in what time, 
as well the 36 Dollars, as the go Dollars, were gained ? 

Anſw. The 36 Dollars were gained in 3,* Months, and the 
90 Dollars in 11 Months, as may be proved by the Daub. 
Rule of Three. | re” 

Which Anſwer may he diſcovered by the following Canon 
ſound out by the Algebraick Art. 

Multiply the Dollars firſt gained, the latter Principal, and the 
given Time, according to the Rule of continual Multiplication, 
for a Dividend ; then multiply the firſt Principal by the Dollars 
jaſt gained; alſo multiply the latter Principal by the Dollars firſt 
gained, and reſerve the Sum of theſe two laſt Products for a Di- 
viſor : Laſtly, divide the Dividend firſt found by the ſaid Di- 
viſor, fo will the Quotient be the Time wherein the firſt Num- 
ber of Dollars was gained, which ſubtracted from the Time 
2iven in the Queſtion, diſcovers the Time in which the latter 
Number of Dollars was gained. | 


36 x 360 X 20 = 259200 


— — 2— — 8; 4 
| 186 Xx 90, + 300 Xx 36, = 29700 
And conſequently =---= —— 20 = $;* = 11:4, 


E ramp: of Durft. 44. If 3481 Soldiers are to be placed in 
the Extras a Square Battle, how many are to be ſet in 
of Roos. Rank or in File? 
Auſto. 59, { for the ſquare Root of 3491 is 59.) 
Durſt, 


, vS or dS 3 
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Quel. 45. If 4050 Soldiers are to be ſet in Battle in a Fi- 
gure, which bears the Form of a long Square, in ſuch manner, 
that the Number in File may be to the Number in Rank, as 1 
to 2, How many Soldiers are to be placed in Rank, and how 
many in File? | 
— Anſw. 90 in Rank, and 45 in File, ( found by this Canon or 

general Rule.) 

As the greater Term of the Proportion given is to the leſſer, 
ſo is the Number of Men to be placed in Battle to a fourth Pro- 
portional, whoſe ſquare Root is the leſſer Number ſought, (whe- 
ther it be for the Rank or File:) Alſo as the leſſer Term of the 
given Proportion is to the greater ; ſo is the Number of Men 
to be ſet in Battle to a fourth Proportional, whoſe ſquare Root 
is the greater Number ſought (whether it be for the Rank or 
File, 

1. 4 11 1 240 5. S08T 
| 2025 = 45 ( Men in Fil, 
F --.'2-- „ 4080 2: $100 
S810 = 90 (Men in Rani. 
The Prof. 
45 X 90 = 4050 

„ 

Or when one of the Numbers ſought (whether it be ſor the 
Rank or File) is ſound, the other may be diſcovered by Di- 
viſion, VIZ, 


45) 4050 (99 

90) 405 (45 
Queſt. 46. Suppoſe the Wall of a Garriſon to be in height 
21 Foot, and the Breadth of the Moat ſurrounding the ſaid Wall 
to be 28 Foot ; the Queſtion is, What Length muſt a Scaling- 


ladder have to reach from the outermoſt Side of tlie Moat to the 


Top of the Wall? 
nſw, 35 Foot, (to wit, the ſquare Root of the Sum of the 
Squares of 21 and 28.) 


87 N31 441 
= 754 


. 

Que. 47. If 1001]. being put forth for Intereſt at a certain 
KRete, will at the end of two Years be augmented to 112.4 } 
(compound Intereſt, or Intereſt upon Intereſt being computed ) 

what Principal and Intereſt will be due at the firſt Year's End? 
Anſw. 106 J. (compoſed of 100 J. Principal, and 61. Intereſt) 


which 
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which 106 is a mean Geometrically Proportional between 100 
and 112.36, (and may be found by the cighteenth Rule of the 
fifth Chapter of this Appendix. ) 

100 X 112,36 = 11236 (106 

Duel. 48. If 1001. being put forth for Intereſt at a certain 
Rate, will at the End of 3 Years be augmented to 115,762; | 
(compound Intereſt being computed,) W hat Principal and Inte. 
reſt will be due at the firſt Year's End? 

Anſta, 105 l. (compoſed of 100 J. Principal, and 5 J. Inte- 
reſt) which 105 is the firſt of two mean proportional Num. 
bers between 100 and 115.7625 J. (See the nineteenth Rule of 
the fifth Chapter of this Appendix.) 


Various Practical Queſtions to exerciſe Decimal Arithmetick, in 
the Men/uration of Superficial Figures and Solids. 


See the ſecond Dueſt. 49. If the Side of a ſquare Superficies 
Section of the be 3 Foct, what is the Area or Content of that 
23d Chapter Superficies ? Or ( which is the ſame thing) how 
2 1 eceed- many Squares, every one of which is a Foot 
. ſquare, are contained in that Superſicies? 

Anſio. g ſquare Foot, which Content is found out by multi- 
plying the given Side 3 by itſelf, viz. 3 multiplied by ; oro- 
duces 9. 

In like manner, if the Side of a ſquare Pavement of Stone be 
15.7 Foot, the ſuperficial Content of that Pavement will be 
246.49 Foot, that is, 246 Foot and an half very near, (for 15. 
multiplied by itſelf, produces 246.49.) 

Likewiſe a ſquare Piece of Wainſcot, whoſe Side is 3.24 
Yards, will be found to contain 10.4976 Yards, or 10 Yards 
and an half almoſt; for 3.24 multiplied by itſelf, to wit, by 
3.24, will produce 10.4979. 

Alſo if the Side of a ſquare Piece of Land be 37,25 Perches, 
the Content in ſquare Perches ( negleQing the Fraction in the 
Product) will be found 1387, which being reduced (according 
to the feventh Table in Rule 4, Chapter 7, of the preceeding 
Buck ) will give 8 Acres, 2 Roods, and 27 Perches for the Con- 
tent of that ſquare Piece of Land. 

Que. 50. If a long Square be 8 Foot in length, and 5 Foot 
in breadth, what is the ſuperficial Content? | 

Anſw. 40 Foot; which Content is found out by multiplying 
the Length by the Breadth, big. 8 multiplied by 5 produces 
40. So if one of the Lights of a Glaſs-Window ſuppoſed to 


be in form of a long Square, has for its Length 3.06 Foot, and 
Breadth 


— as Y —. 


| i was 
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Breadth 1. 47 Foot, the Content of that Glaſs will be 4.498 2 
Foot, or 4 Foot and an half almoſt, for 3.06 multiplied by 1.47 
produces 4.4982 : | 

In like manner, if there be a piece of Wainſcot, Plaſtring, or 
any other Superficies in form of a long Square, which is in 
length 6.325 Yards, and in breadth 3.214 Yards ; the ſuperfi- 
cial Content will be found 20.32 + Yards, that is, 20 Yards, 
one quarter of a Yard, and ſomewhat more, for 6.325 multi- 
plied by 3.214 produces 20.32 K. 

Likewiſe a piece of Tiling in form of a long Square, wheſe 
length is 18.5 Foot, and breadth 11.7 Foot, will be found to 
contain 216.45 ſquare Foot, which may be reduced to 2.1645 
Squares of Tiling, by allowing (according to Cuſtom ) 100 
ſquare Foot, to one Square of Tiling. 

Alſo if a piece of Land in form of a long Square be 48.75 
Perches in length, and 36.25 in breadth, the Area or Content 
in Perches will be found 1767.18 ＋, which 1767 Perches being 
reduced, will give 11 Acres and 7 Perches for the Content of 
that piece of Ground, 

Queſt. 51. If it be required to ſet forth in a Meadow one 
Acre of Graſs to lie in the Figure of a long Square, and that 
the length of it be limited or agreed to be 20 Perches, what 
muſt the breadth be ? 

Anſw. 8 Perches, which breadth is found out by dividing 160 
(the Number of ſquare Perches contained in an Acre) by the 
given length 20. If two Acres were required, then 320 (to wit, 
twice 160 ) muſt be divided by the given Side, whether it be the 
length or breadth; ſo if 7.25 Perches be preſcribed for the 
breadth of two Acres, the length muſt be 44.13 + Perches. 

In like manner, if the breadth of a Board be 1.32 Foot, 
and it be demanded how far one ought to meaſure along the Side 
of it to have a ſuperficial Foot, or a Foot ſquare of that Board ; 
divide 1, by the given Breadth, ſo you'll find in the Quotient this 
decimal Fraction .757 +, which repreſents three quarters of a 
Foot, or nine Inches and ſomewhat more, and ſo much in length 
ought to be meaſured along the ſide of that Board to make a ſu- 
perfticial Foot. Likewiſe if the breadth of a Board be given in 
Inches, then 144 (the Number of ſquare Inches contained in a 
ſuperficial Foot ſquare ) being divided by the given Breadth, the 
Quotient will ſhew how many Inches ought to be meaſured a- 
long the fide of that Board to make a ſuperficial Foot; fo the 
breadth of a Board being 9 Inches, the length forward to make 
2 ſuperficial Foot will be found 16 Inches, 


Tuoſt. 
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Dueft. 52. If the three Sides of a piece of Land that lies in 
form of a Triangle be 15 Perches, 14 Perches, and 13 Perches, 
what is the Area or Number of ſquare Perches contained in that 
Triangle ? 

Anſw. 84 Perches, or half an Acre and four Perches, which 
Content is found out by this Rule, viz. 

From half the Sum of the three Sides of any plain Triangle, 
ſubtract each of the three Sides ſeverally, and note the three 
Remainders ; then multiply the ſaid half Sum and thoſe three 
Remainders one into the other (according to the Rule of conti. 
nual Multiplication ; ) that done, extract the ſquare Root of the 
laſt Product, fo ſhall ſuch ſquare Root be the Area or Content of 


the Triangle. Perche, 
15 
The three Sides of a Triangle —— 0 14 
13 
The Sum of the three Sides = . 
The half of that Sum — —e—— 21 
The three Remainders found out by ſubtracting e- 5 
very Side from the half 8dum——— —— 
The Product ariſing from the continual Multiplica- 7 _ 
tion of the four laſt Numbers: —- == gs 
The ſquare Root of which Product is the Content} , 
required, to wit, 8 Y 
Another Example. Perches 
120 ,5 
The three Sides of a Triangle =----- 5 112 5 
— 
The Sum of the three Sides - === 31 4 
The half of that Sum I 


6 
The three Remainders ſound by ſubtracting — 7 
Side from the half um — —— - g 


The Product ariſing from the con- 3 : 
tinual Multiplication of the four laſt 23355380 . 1090 
Number 0 | 

The {quare Root of that Product 4% 7 


4 
* 
N | . 
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Wherefore I conclude, that the Content of a plain Triangle, 
whoſe three Sides are 120.5 Perches, 112.6 Perches, and go. z 
Perches, is 4832.7 ＋ Perches, which reduced, give 30 Acres 
and 32 Perches, (the Fraction of a Perch being neglected. ) 

Now ſince every irregular Piece of Ground may be divided 
into Triangles ; for a four-ſided Field will be divided into two 
Triangles by one imaginary {ſtraight Line leading overthwart 
from Corner to Corner, called a Diagonal Line; a five-ſided 
Field into three Triangles by two Diagonals; a ſ1x-lided Ground 
into four Triangles by three Diagonals, &c. the Rule be- 
fore given will be of excellent Uſe to find out the Contents of 
large Fields, eſpecially if the Land be of a dear Value; as alſo 
when any Controverſy arifes by reaſon of the different Admea- 
ſurements of Surveyors of Land: For if the Sides of thoſe Tri- 
angles be meaſured in the Field, and their Lengths be agreed on, 
all Artifts to whom the Reaſon of the Rule before given is 
known, will agree in one and the ſame Content. But yet this 
way of meaſuring preſuppoſes that there is no Obſtacle, as Wa- 
ter, Wood, or other Impediment, to hinder the meaſuring of 
the Sides of thoſe Triangles into which the Field is divided ag 
aforeſaid. 

Queft. 53. If the Diameter of a Ciccle be 28.25, What is 
the Circumference ? 

Anſfw. 88.749 +: For as 113 is in Proportion to 355; or as 
1 is to 3.14159, ſo is the Diameter to the Circumference: 
Therefore always multiplying the Diameter given by the ſaid 
3.14159, the Product will be the Circumference required, 

Dueft. 54. If the Diameter of a Circle be 28.25, what is 
the ſuperficial Content of that Circle ? 

Anſw, 626.79 +: For as 1 is in Proportion to. 7 85 39, ſo is 
the Square of the Diameter to the ſuperficial Content. There- 
tore always multiplying the ſaid decimal Fraction .78539 by 
the Square of the given Diameter (which Square is the Product 
of the Multiplication of the Diameter by it ſelf, ) the Product 
{hall be the ſuperficial Content required. 

Dueft. 55, If the Diameter of a Circle be 28.25, What is 
8 Side of a Square which may be inſcribed within the ſame 

ircle? 

Anſw. 19.975 +: For the ſquare Root of half the Square of 
the Diameter, or the ſquare Root of the Double of the Square of 
the Semi-Diameter, will be the Side of the inſcribed Square 
ſought. Otherwiſe, as 1 is to .707166, ſo is the Diameter to 


the Side required, Therefore if you multiply (always) the 


Y' y ſald 
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ſaid ,707166 by the Diameter given, the Product will be the 
Side of the inſcribed Square required, 

Queſt. 56. If the Circumference of a Circle be 33.75, What 
is the Diameter ? 

Anſto. 28. 249 +: For as 355 is to 113, or as 1 is to 
.318309, ſo is the Circumſerence to the Diameter. Therefore 
if .318309 be always multiplied by the given Circumference, 
the Product ſhall be the Diameter required. 

Pueſt. 57. If the Circumference of a Circle be 88.5, What 
is the ſuperhcial Content of that Circle? 

Anſw. 626.801 +: For as 1 is to. 079578, ſo is the Square 
of the Circumference to the ſuperficial Content. If therefore 
.079578 be always multiplied by the Square of the given Cir- 
cumference, the Product will be the ſuperficial Content fought, 

Dutt. 58. If the Circumference of a Circle be 88.75, What 
is the Side of a Square that may be inſcribed within the ſame 
Circle ? 

Anfw, 29.975 +: For as 1 is to. 2 25078, ſo is the Circum- 
ference to the Side required: "Therefore if 225078 be always 
multiplied by the Circumference given, the Product will be the 
Side of the inſcribed Square ſought. | 

Queſt. 59. If the ſuperficial Content of a Circle be 626.9, 
What is the Diameter: 

Anſw. 28,25 +: For as 1 is to 1.27324, lſo is the Content to 
the Square of the Diameter. I herefore multiplying (always) 
1.27324 by the given Content, the ſquare Root of that Product 
ſhall be the Diameter required, 

Queſt. 60. If the ſuperficial Content of a Circle be 626.8, 
What is the Circumference ? 

Anſw. 88.75 K: For as 1 is to 12.5664, ſo is the Content 
to the Square of the Circumference. If therefore 12. 5604 be 
always multiplied by the given Content, the ſquare Root of the 
Product will be the Circumference required. 

Que. Ci. If the ſuperficial Content of a Circle be 626.8, 
What is the Side of a Square equal to the fame Circle ? 

Anſiu. 25.035 +: For the ſquare Root of the given Content 
is the Side of the Square required. 

Dueft. 62. If the Side of a Cube be 12 Inches, How many 
cubical Inches are contained in that Cube? 

Anſw. 172%, What a Cube is may be well repreſented by : 
Dye, which is a little Cube itſelf, being a Rectangular or ſquare 
Solid, that has an equal length, breadth, and depth, and is com- 


7% prehended under fix equal Squares : Now if the Side of one 0 


thole 
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thoſe equal Squares ( which is alſo the Side of the Cube, ) be 12 
Inches, the ſuperficial Content of that Square will be 1 4.4 ſquare 
Inches; for (according to the preceeding 49th Queſtion) 12 mul- 
tiplied by 12 produces 144, which multiplied by the Depth 12 
Inches, produces 1728 cubical Inches, and ſuch is the ſolid Con- 
tent of that Cube, whoſe Side is 12 Inches : So that by one Foot 
of Timber or Stone, in whatſoever kind of Solid it be found, is 
underſtood a Cube, containing 1728 cubical or Dye-ſquare In- 
ches, and conſequently half a Foot ſolid contains 864 cubick In- 
ches, and a quarter of a Foot ſolid contains 432 cubick Inches. 

In like manner, if the Side of a Cube of Stone be 2.5 3 Foot, 
the ſolid Content of that Cube will be found 16.194 + Foot; 
for 253 being multiplied by itſelf, produces 6.4009 ſuperficial 
Foot, which Product being multiplied by the ſaid 2.53, will 
produce 16.194 + ſolid Foot, 

Alſo if the Side of a Cube of Stone or Wood be 6 Inches, or 
.5 Foot, the ſolid Content will be found 215 cubick Inches, or 
.125 Parts of a Foot ſolid; (for 6 multiplied cubically produces 
216; likewiſe .5 multiplied cubically produces .125 ; ) whence 
it may be inferr'd, that 8 little Cubes of Stone or Wood, every 
one of which is half a Foot, or 6 Inches ſquare, are contained in 
a Foot of Stone or Timber; for 8 times 216 produces 1728 (be- 
ing the Number of cubick Inches contained in a Foot ſolid;) like- 
wiſe 8 times .125 produces 1, (to wit, one entire Foot ſolid.) 

Jueſt. 63. If the Breadth of a ſquared piece of Timber, ſup- 
poſed to be ſtraight and terminated at both ends by two equal 
Squares, be 1.55 Foot, the Depth alſo 1.55 Foot, and the 
Length 17.33 Foot, How many cubick Feet are contained in 
that piece of Timber ? 

Anſw. 41.635 Foot; that is, 41 Foot and an half, and about 
half a quarter of a Foot : Which ſolid Content is found out by 
this Rule, viz. multiply the Breadth 1.55 by the Depth 1.55, 
the Product will be 2.4025 ſuperficial Foot, which is the Con- 
tent of the Baſe, ( that is, the Area oi either of the two equal 
Squares at the Ends of the Piece:) Laſtly, multiplying the ſaid 
Baſe 2.4025 by the Length 17.33, the Product will be 41.635 =, 
Which is the ſolid Content required. 

In like manner, if the Breadth of a ſquared Piece of Timber, 
ſuppoſed to be ſtraight and terminated at both Ends by two e- 
qual long Squares (which are called the Baſes) be 2.34 Foot, the 
Depth 1.61 Foot, and the Length 17.58 Foot, the ſolid Con- 


tent will be 66,24 ＋ Foot; for (as before) multiplying the 
Y..y. 2 Breadth 
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Breadth by the Depth, and that Product by the Length, the 
laſt Product will be the ſolid Content required. 

Duet. 64. If the Breadth, as alſo the Depth of a ſquared 
piece of Timber having equal ſquare Baſes, be 1.55 Foot, How 
far ought one to meaſure along the Length of that piece of Tim- 
ber to make a Foot ſolid ? 

Anſw. .416 parts of a Foot, or 5 Inches very near ; which 
Decimal is thus diſcovered : v:z. Firſt find the ſuperficial Con- 
tent of the Baſe, which will be 2.4025 (for 1.55 multiplied by 
1.55 produces 2.4025 :) Then dividing 1 (to wit, « ſolid Foot) 
by the Baſe 2.4025, the Quotient will be .416 or 53+ parts 
of a Foot, or 5 Inches almoſt, and ſo far ought to be meaſured 
along the Length of the Piece to make a Foot folid. In like man- 
ner, if the Breadth be 2.34 Foot, and the Depth 1.61 Foot, the 
Length forward along the Piece to make one ſolid Foot, will be 
found .265 Parts of a Foot, or three Inches and almoſt + Part 
of an Inch. 

Duejt, 65, If a ſtraight ſquared Piece of Timber be termina- 
ted by unequal Baſes, whereof one contains 1.92 ſuperficial Foot, 
the other 85 Foot, and the Length of that piece of Timber he 
17.4 Foot, What is the ſolid Content, or how many cubical 
Feet are contained in that piece of Timber ? : 

Anfw. 23.474 + Foot; (found out by one of Mr. Oughtred's 
Rules for meaſuring a Segment of a Pyramid in Problem 21, 
Chapter 19, of his Clauis Mathemat.) The Rule is this 

Multiply the greater Baſe by the leſs, and extract the ſquare 
Root of that Product; then multiply the Sum of the two Baſes 
and that ſquare Root by one third Part of the Length of the So- 
lid propoſec, fo will the Iaft Product be the ſolid Content re- 
quired, 


Example. 
The greater Baſe — e eee 


The leſſer Baſe , 
The Product of the Multiplication of thoſe WF, | 


Baſes | 
The ſquare Root of that Product 1 
The Sum of that ſquare Root and the two Baſes-- 4 . 
One third Part of the Length is — — 
he Product of the Multiplication of the two? 

'aft Numbers is the ſolid Content required 
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Oueſt. 66. A Pyramid is a Solid comprehended under plain 
Surfaces, and from a triangular, quadrangular, or any multan- 
ular Baſe, diminiſhes equally leſs and leſs, till it finiſh in a 
Point at the Top ; now if the ſuperficial Content of the Baſe of 
a Pyramid be 5.756 Foot, and the Height of it 14.25 Foot, 
(which Height 1s the Length of the perpendicular Line that falls 
from the Top of the Pyramid to the Baſe; ) What is the ſolid 
Content of that Pyramid ? 

Anſw. 27.341 + Foot; for if the Area of the Baſe ofa Py- 
mid be multiplied by one third Part of the Height thereof, the 
product will be the ſolid Content of the Pyramid; therefore 
5.756 X 4.75 = 27.341 Foot = the Solidity of the Pyramid 
propoſed. 

Note. If a Pyramid be cut into two Segments by a Plane pa- 
rallel to the Baſe, one of thoſe Segments will be a Pyramid, and 
the other will have two unequal Baſes ; for the meaſuring of 
which latter Segment, a Rule has been already given in the fix- 
ty-fifth Queſtion, the Area of each Baſe being known. 

Queſt. 67. A Cone is a Solid, which has a Circle for its Baſe, 
ſrom whence it grows equally leſs and leſs (like a round Steeple 
of a Church) till it end in a point at the Top; now if the Area 
of the Baſe of a Cone be 5.756 Foot, and the Height of it be 
14.25 Foot, What is the ſolid Content of that Cone? 

Anſw. 27.341 Foot ; for if the Area of the Baſe of a Cone 
be multiplied by one third Part of the Height thereof, the Pro- 
duct ſhall be the ſolid Content of the Cone. 

Note. If a Cone be cut into two Segments by a Plane paral- 
lel to the Baſe, one of thoſe Segments will be a Cone, and the 
other Segment will have two unequal Baſes which are Circles ; 
the Solidity of which latter Segment may be found out by the 
Rule before given in the 65th Queſtion, the Area of each Baſe 
(or Circle ) being known. 

Queft. 68, A Cylinder is a Solid which may be well repre- 
ſented by a Stone-roll, ſuch as are uſed in Gardens for the rol- 
ling of Walks. Now if the Circumference of a Cylinder be 
4.57 Foot, and the Length 3.25 Foot, What is the folid Con- 
tent of that Cylinder ? | 
 Anfw. 5.4 + Foot, thus found out: Firti, by the Help:of 
the given Circumference 4.57, find out the ſuperficial Content 
of that Circle, (being the Baſe ef the Cylinder ;) which Content 
(by the preceeding 57th Queſtion) will be found 1.659 + 
Foot; then multiplying the ſaid 1.6619 by the given Length 
3.25, the Product will be 5.402075, which is the ſolid Content 
required, Que. 
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Duet. 69. If the Baſe of a Cylinder be 1.6619 Foot, How 
much ia length of that Cylinder will make a Foot folid ? 

Anſw. .601 Parts of a Foot; for 1 (to wit, 1 ſolid Foot 
being divided by the Baſe 1.6619, gives in the Quotient the 
Decimal .601 -+ for the Length required. 

Duet. 70. A Globe is a perfect round Body contained under 
one Surface; in the middle of the Globe there is a Point called 
the Center, from whence all ſtraight Lines drawn to the Out- 
ſide are of equal length, and called Semi-diameters, the Double 
of any one of which is equal to the Diameter of the Globe; 
now if the Diameter of a Globe of Stone be 1.75 Foot, Ho 
many Feet ſolid are contained in that Globe ? 

Anfw. 2. 80% + Foot; for as 21 is in Proportion to 11, 0. 
as 1 is to .5238, ſo is the Cube of the Diameter to the ſolid 
Content of the Globe : Therefore, always multiplying the Cube 
of the Diameter by the faid Decimal . 5238, the Product will be 
the ſolid Content required: So the Diameter 1.75 being fil 
multiplied by itſelf, the Product will be 3.0625, which multi- 
plied by the ſaid 1.75, gives in the Product 5.359375, to wit, 
the Cube of the Diameter, which being multiplied by .5 238, 
the Product thence ariſing will be 2.807 +, which is the Soli- 
dity of the Globe propounded. 

Duet. 71. What is the Diameter of a Globe of Stone, 
which contains 4 cubical or ſolid Feet? 

Anſw. 1.96 + Foot; for as 11 is in Proportion to 21, or as 
is to 1.9990909, ſo is 4 (the ſolid Content given) to a fourth 
Proportional, to wit, 7.636363 +, Whoſe cubick Root is 
1.96 +, the Diameter required, 


Concerning the Gauging of Veſſels. 


The eaſieſt and apteſt Methods for practice in Gauging, are 
thoſe which are performed by the Help of Fables, or Gaugine- 
rend purpoſely compoſed : However, to give the Reader ſome 
ht in this matter, I ſhall here infert one Rule to find out the 
Number of Gallons contained in a ſul] Tun, Pipe, Hoglhiead, 
Barrel, or fuch like Veiel, according to Mr. /Fingate's Mannc: 
of reducing a Veſſel to à Cylinder, 


The Rule is this: 


Having funde the Digerence of the two Diameters at the 
| Vefle!, take : of that Difference an 
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add to it the leſſer Diameter; then ſquare that Sum and reſerve 
the Product ; that done, if the Content be required in Wine- 
Gallons, multiply the Product reſerved, this decimal Fraction 
.0034, and the Length of the Veſſel, one into the other ( ac- 
cording to the Rule of continual Multiplication, ) ſo will the laſt 
Product be the Number of Wine-Gallons required : But if the 
Content be demanded in Ale-Gallons, multiply the Product be- 
fore reſerved, this decimal Fraction .0027, and the Length of 
the Veſſel, one into the other continually, fo ſhall the Product 
be the Content in Ale-Gallons : This Rule I ſhall firſt explain 
by two Queſtions, and then ſhew how it is raiſed. 

Queſt. 72. If the Diameter at the Bung of a Veſſel be 32 
Inches, the Diameter at the Head 28.2 Inches, and the Length 
39 Inches, (which Dimenſions are ſaid to agree very near with 
thoſe of an Engliſh Veſſel called a Pipe) What is the Content 
of that Veſſel in Wine-Gallons *? | 

Anſw. 126.278 Wine-Gallons ; that is, 1:6 W ine- Gallons, 
and about a Quart more, (found out by the Rule above-given ; ) 
as will be manifeſt by the following Operation, 


E xplication. 

The Diameter at the Bung — 3.0 
The Diameter at the Head —— — 28.2 
Their Difference — 3.3 
Which multiplied by 2, that is ——- 0. 7 
The Product will be 2.65 
This added to the leſſer Diameter, gives the 2 

mean Diameter 5 5 6.99 


Which mean Diameter being ſquared (that 22 
is, multiplied by itſelf) produces — 93-399 

This Product multiplied by 

The Product thence ariſing will be — 3.2379 + 

Which multiplied by the Length of the Veſſel-- 39.0 

The Product is the Number of Wine-Gal- ? 1 
ons fought, viz. | Ee . 


Nest. 37. If the Diameter at the Bung of a Barrel be 23 
inches, the Diameter at the Head 19.9 Inches, and the Length 
27.4 Inches, What is the Content oi that Barrel in Ale-Gal- 


lons ? | 


Anſw. 36.0 1 Ale-Gallons; that is, 36 Gallons and about a 


| Ouarter of a Pint more { found out by the preceeding Rule, ) 


£& * 7 Vea * 
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Explication. 


The Diameter at the Bung 
The Diameter at the Head — — 19.9 


Their Difference — 3. 
Which multiplied by 2, that is 0.7 
The Product will be 2,17 


This added to the lefier Diameter, gives the 
mean 55 
This mean Diameter being ſquared (that is, 
multiplied by itſelf) EET $ n 
Which Product multiplied by 0.0027 
'The Product thence ariling is 1.3i5 + 
Which multiplied by the Length of the Veſſel--- 27.4 
The Product is the Number of Ale-Gallons rt 
ſought, to wit > l 


22.07 


— 


— ——_ _ . —‚7ß§ri,t?,˙ i 


The Reaſon of the Rule, 


Two Things are taken for granted in the ſaid Rule, 5. h 
Firſt, it is ſuppoſed that if 43 of the Difference of the two k 
Diameters at the Bung and Head, be added to the leffer Diame- N 
ter, the Sum will be an equated or mean Diameter; ( near e. 1 4 
nough for practical Uſe, though it be not exact:) viz. If there A 
be a Cylinder, whoſe Diameter is equal to that mean Diametcr, 1 0 
and whoſe Length is cqual to the Length of the Veſſel, that Cy- as 
linder ſhall be equal to the Capacity of the Veſf:] very near, 
Secondly, the ſaid Rule preſuppoſes that 231 cubick Inches ate I | 
equal to a Wine- Gallon, and 282 equal to an Ale-Gallon; con- 
cerning which Equalities ( eſpecially the latter) Artiſts difter 
ſomewhat in their Experiments; but according to any Equality the 
which in that particular ſhall be agreed on, from this that fol- 
lows a Rule may be framed, and Tables thence calculated fo! Þ the 
gauging a full Veſſel without conſiderable Errour. 1 

Taking then thoſe two things above-inentioned for granted, 
we may rigntly infer, that if a Cylinder has for its Baſe a 
Circle, whoſe ſuperficial Content is 231 Inches, every Inch in 
length of that Cylinder will contain 2434 cubick Inches, or one 
entire Wine-Gailen. Now foraſmuch as all Circles are in ſuch 
Proportion one to the other as the Squares of their Diameter 


it ſhall be as 294. 11844, (to wit, the Square of the Diameter ol 
that 
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the Circle, whoſe ſuperficial Content 231) is to 1, (to wit, the 
ſuperficial Content 231 conſidered as the Baſe of one Wine- 
Gallon ; ) or as 1 is to .,0034 : So is the Square of the equated 
(or any other) Diameter, to the ſuperficial Content of that 
Circle in Wine-Gallons and parts of a Gallon ; which Content 
multiplied by the length of the Veſſel, will produce its Solidity 
or Capacity in Wine-Gallons. Therefore the firſt Part of the 
preceeding Rule for finding the Number of Wine- Gallons con- 
tained in a full Veſſel is manifeſt: And after the ſame manner, 
ſuppoſing as before 282 Cubick Inches are equal to an Ale- 
Gallon, the Decimal ,0027 preſcribed in the ſaid Rule will be 
ſound out, 

Upon thoſe Grounds Mr. Wingate compoſed his Gauging- 
Rod; Mr. Oughtred alſo, in his Circles of Proportion, has de- 
livered another Rule for Gauging, from whence his Gauging- 
Rod is deduced ; but the particular Conſtructions of thoſe 
Rods, and likewiſe the making of Tables for the ſame pur- 
poſe, being handled by ſeveral Artiſts, I ſhall not infiſt upon 
them. 

Now if the induſtrious and more curious Arithmetician, after 
he is well exerciſed in vulgar Arithmetick, defires further 
Knowledge in finding out the Anſwer of ſubtil Queſtions about 
Numbers, his beſt Guide will be the admirable Algebraical 
Art, which diſcovers Rules for the ſolving of Problems, as well 
Arithmetical as Geometrical, that are above the Reach of any 
of the Rules of common Arithmetick, or practical Geometry, 
as may partly appear by the two Rules in the ſore-going <2 and 
65 Queſtions, as allo by the two following Queſtions, with which 
ſhall conclude this Chapter. 

Duet, 74. To find two Numbers in a given Proportion, 


ſuppoſe the leſſer to the greater, as 2 to 3, and ſuch, that if 


the leſſer Number be added to the Squate of the greater; alſo 
if the greater Number be added to the Square of the leſſer, 


| the two Sums ſhall be ſquare Numbers, whoſe Roots are ex- 


preſſible by rational or true Numbers ( Fractions being admitted 
tor Numbers. ) 
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Appendix. 


The Prof. 
The Square of ++ (the greater Number) is —— _? 
To which adding the leſſer Number — 5 
The Sum in its leaſt Terms will be 125 


Which is a ſquare Number, whoſe Root is ——— 
Again, the Square of + (the leſſer Number) is —— ; 
To which adding the greater Number 
The Sum in its leaſt "Terms will be 
Which 1s a ſquare Number, whoſe Root is 


4-4. 


— — — 


w! wl 
AN 44S 0] v6 


Alſo the ſaid Numbers 4+ and +4 are one to the other, as : 
to 3, wherefore the Queſtion is ſolved; which Numbers it and 
++ are found out by this following 


Theorem. 

If the Fraction +4 be divided into any two Parts; either of 
thoſe Parts being encreaſed with the Square of the other Part, 
will give a Fraction, having, a rational ſquare Root. 

Wherefore by dividing Z into the two FraQtions ++ and 8, 
which are in the preſcribed Proportion of 2 to 3, thoſe Fradti- 
ons will ſatisfy the Conditions in the Queſtion propounded. 

Likewiſe theſe two Fractions 55327 and 5553+ will anſwer 
the Queſtion, and are diſcovered without extratiing any Root; 
but the manner of finding out the ſaid Theorem and laſt- men · 
tioned Fractions, I have ſhewn in the 24th Queſtion of my zd 
Book of the Elements of Algebra. 

Queſt. 75. To find three 3 ſuch, that the Square of 
any one of them being added to the other two Numbers, the Sum 
of ſuch Addition ſhall be a ſquare Number, whoſe Root is a ra- 
tional Number, 

Anfw. 1, 5, and +. 
The Proof, 

Firſt, the Square of the firſt Number i is ——— ! 

To which adding the ſecond and third Numbers + 
and 12, the Sum will be 

Which is a ſquare Number, whoſe Root i 1 — } 

Secondly, the Square of the Number; is 93 

To which, adding the firſt and third Numbers i and 72 

„the Sum in its leaſt Terms will be 5 

Which is a ſquare Number, whoſe Root i 3 'T 

Thirdly, the Square of the third Number g, is ves 

To which, adding the firft and ſecond Numbers « ? 219 
and 3, the Sum in its leaſt Terms will be 

W hich is a ſquare Number, whoſe Root is 


OC —  — 


12 


Weile 


Chap. XI. Of Sports and Paſti mes. 355 


W herefore it is manifeſt that the three Numbers 1, 5, and ? 
will ſatisfy the Conditions in the Queſtion, which may alſo be 
ſolved by other Numbers ; but the manner of finding them out 


I have ſhewn in the 32 Queſtion of my 3d Book of the Ele- 


ments of Algebra. 


— — »ͤſäf7 
9 — 


HAF. XL. 
Of Sports and Paſtimes. 
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I. 


To diſcover a Number which any one fhall have in his Mind, 
withaut requiring him to reveal any part of that er any Num- 
ber whatſoever. 


FTER any one has thought upon a Number at pleaſure, 
bid him double it, and to that Double bid him add any ſuch 
even Number as you pleaſe to aſſign; then from the Sum of 
that Addition let him reject one half, and reſerve the other half: 
Laftly, from this half bid him ſubtract the Number whic © be 
firſt thought upon; then may you boldly tell him what Number 
remains in his Mind after that Subtraction is made, for it will 
always be half the Number which you aſſigned him to add, 

For Example; Suppoſe he thought upon 6, the double there- 
of is 12, to which bid him add fome even Number at your 
pleaſure, ſuppoſe 4, ſo will the Sum be 16, whereof the helf 
is 8, from which if he ſubtract 6, (the Number firſt thought 
on ) the Remainder is 2, ( to wit, half the Number 4, which 
was by you affigned to be added ; ) which Remainder you diſco- 
ver, notwithſtanding all the Operation was performed in his 
Mind, without his making known any Number whatſoever, 
Note, That the adding of an even Number, as aforeſaid, is 
not of Neceſſity, but only to avoid a Fraction that will ariſe, by 
taking the half of an odd Number. 


The Reaſon of the Rule. 


Tf to the Double of any Number (which Number for diſtinc- 
tion ſake I call the firſt) a ſecond Number be added, the half 


of the Sum muſt neceſſarily conſiſt of the ſaid firſt Number, and 
2 K 2 half 
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half the ſecond ; therefore if from the ſaid half Sum the fir} 
Number be ſubtracted, the Remainder muſt of neceſſity be half 
the ſecond Number which was added. 


PRO BP. i, 


Two Numbers, the one even and the other odd, being propiſed un, 
two Perſons, to the end they may ( out of your ſight ) ſeverally 
chuſe one of thoſe Numbers; to diſcover which of theſe Number, 
each Perſon had choſen, 


Suppoſe you have propounded to Peter and John two Num- 
bers, the one even and the other odd, as 10 and 9, and that 
each of thoſe Perſons is to chuſe one of the ſaid Numbers un- 
known to you. Now to diſcover which Number each Perſon 
made choice of, you muſt take two Numbers, the one even 
and the other odd, as 2 and 3; then bid Peter multiply that 
Number which he has choſen by 2; and cauſe Jon to multiply 
that Number which he hes pitched upon by 3 ; that done, bid 
them add the two Products together, and let them make known 
the Sum to you, or eiſe demand of them whether the ſaid Sum 
be even or odd, or by any other way more ſecret endeavour to 
diſcover it, by bidding them take the half of the ſaid Sum, 
for by knowing whether the faid Sum be even or odd, you 
obtain the principal End to be aimed at; becauſe if the ſaid Sum 
be an even Number, then infallibly he that multiplied his Num- 
ber by your odd Number, (to wit, by 3) did chuſe the even 
Number {( to wit, 10; ) but it the ſaid Sum happen to be an 
odd Number, then he whom you cauſed to multiply his Num- 


ber by your odd Number, (to wit, 3 ) did infallibly chuſe the ( 
odd Number (to wit, 9.) 8 
For Example; II. Peter had made choice of 10, and John q, 4 
ſuppoſe you required Peter to multiply his Number 10 by 2, and ks 
John to multiply his Number 9 by 3; the Products will be 20 - 
and 27, whereof the Sum is 47, which being an odd Number, T 


you may thence conclude that Yehn, whom you cauſed to mul- 
tiply his Number by 3, choſe the odd Number 9g, and therefore 
Peter took 10. But if you had ordered John to multiply his Þ +; 
Number 9 by 2, and Peter to multiply his Number 10 by 3, 
the Products would have been 18 and zo, whereof the Sum is 48, 
which is an even Number; from whence you may inſer, that he 
that multiplied his Number by 3 pitched upon the even Num— * 
ber, and therefore Peter choſe 10, and John 9. „ 

Demon- 
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Demonſtration, 


The Reaſon of the ſaid Rule is very eaſy, and depends 
principally upon the 28th and 29th Propoſitions of the gth 
Book of Euclid ; for one may inter from the 21ſt of the 
fame Book, that an even Number multiplied by any Number 
whatſoever produces an even Nuniber, but an odd Number is 
of a different Quality; for if it be multiplied by an ever; Num- 
ber, the Product is an even Number, ( by the faid 28th Propoit- 
tion; ) and if it be multiplied by an odd Number, the Pr. duct 
is odd (by the ſaid 29th Propoſition.) T'herefore if in mak ng 
this Sport, it happens that the even Number be multp'ied by 
your odd Number, both the Products will be even, and cenſe— 
quently the Sum ſhall be infallibly an even Number (dy the ſaid 
21ſt Propoſition.) But it it ſo fall out, that you cauſe the odd 
Number to be multiplied by your odd Number, that Product 
will be odd, and the other Product even; thereſore hes of 
theſe two Products ſhall be an odd Nugtber, as C de 
monſtrated upon the 23 of the rh ut EFuc/:;d, 


PRO BL. HI 
A certain Number of diſtinct Things being propounded, . iſpoſẽ 


them in ſuch an Order, that caſtin away always the ninth, ar 
the tenth, or any other that ſhall bs afjizned, to a certain Num- 
ber, thaje remaining may be ſich as were fir/t intended to be 


leſt. 


This Problem is uſually propoſed in this manner, viz. Fifteen 
Chriſtians and fifteen Turks being at Sea in one and the ſame 
Ship in a terrible Storm, and the Pilot declaring a Neceſſity of 
caſting the one half of thoſe Perſons into the Sea, that the reſt 


might be aved; they all agreed, that the Perſons to be caſt 


away ſhould be ſet out by Lot after this manner, viz. the thirty 
Perſons ſhould be placed in a round Form like a Ring, and then 


beginning to count at one of the Paſſengers, and proceeding cir- 


cularly, every ninth Perſon ſhould be cait into the Sea, until of 
the thirty Perſons there remained only fi feen. The Queſtion 


is, How thoſe thirty Perſons ought to be placed, that the Lot 


might infallibly fall upon the fifteen Turks, and not upon any 
of the fifteen Chriſtians? For the more ealy remembring of 
the Rule to reſolve this Queſtion, I ſhall preſuppoſe the five 
Vowels, a, e, i, o, u, to ſignify five Numbers, to wit, (a) one, 

(e) two, 
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(e) two, (i) three, (o) four, and (u) five; then will the Rule it. 
felf be briefly comprehended in theſe two following Verſes : 


From Numbers, Aid, and Art, 
Never will Fame depart, 


In which Verſes you are principally to obſerve the Vowel: 
with their correſpondent Numbers before aſſigned; and then he. 
ginning with the Chriſtians, the Vowel e ( in from) ſignif; 
that four CHriſtians are to be placed together; next unto them 
the Vowel (in Num.) imports that five Turks are to be place; 
together; in like manner e (in bers) denotes two Chr:i/tian;, , 
(in Aid) one Turk; i (in Aid) three Chriſtians; a (in and) unc 
Turk; a (in Art) one Chriſtian; e (in ne.) two Turks + (i, 
ver) two Chriſtians; i (in will) three Turks; a (in Fame) out 
Chriſtian ; e (in Fame) two Turks; e (in de) two Chriſtian; , 
a (in part) one Turk. | | 

The Invention of the ſaid Rule, and ſuch like, depend: uy. 
on the ſubſequent Demonſtration, viz. If the Number of Fe 
ſons be thirty, let thirty Figures or Cyphers be placed circularl;, 
or elſe in a right Line as you ſee, \ 


COOCOOOOCOOOOCOOCCOOOOO00000G000000 


That done, begin to count from the firſt, and mark the ninth 
(or what other ſhall be aſſigned) by putting a Point or Croſs 
ver it; ) then count forward from that which you have marked, 
and place another Point over the next ninth ; and continue todo 
the ſame, beginning again when you ſhall be at the End (if the 
Cyphers are placed in a right Line, ) and paſſing over thoſe, whict 
you had already marked, until you have marked the Number 
required, as in the Example propounded, until you have marked 
fifteen; for then all the Cyphers marked ſhall be thoſe which 
muſt be caſt away, and the others thoſe that are to remain, 
Hence it is evident, that if you obſerve how thoſe Cypher 


marked, are diſpoſed among thoſe which are not marked, yu 


will eahly make a Rule for any Number whatſoever. 
By this Invention (as ſome conjecture) the famous Hiſtoria 


Jeſephus the Few, preſerved his Life very ſubtilly in the Cas 


to which himſelf and forty of his Countrymen had fled fron 
the furious and conquering Romans at the Siege of Fotapats- 
For his faid Countrymen having moſt wickedly reſolve ! 


| Kill one another, rather than yield to their Enemies, ” 1 
engt 


— 


Te Pe — —ͤ— wa, wy 


Chap. XI. Of Sports and Paſtimes. 359 


length (when no Arguments that he could uſe could diſſwade 
them from ſo horrid an Act) prevailed with them to execute 
their tragical Deſign by Lot; and ſo by the Help of the afore- 
ſaid Artifice, as we may ſuppoſe, himſelf with one other Per- 
ſon only remaining alive, after the reſt were inhumanly murde- 
red, they agreed to put an end to the Lot, and thereby ſave their 
Lives. This Story you may ſee at large in the fourteenth Chap- 
ter of the third Book of the Hiſtor y of Joſepbus, of the Wars 
of the Zews. 


NOL... NV. 


Many Numbers which proceed from 1 or Unity, in a Progreſſion, 
according to the natural Order of Numbers, ( ſuch as theſe, 
I, 2, 3, 4, 5, 6, &C, (being placed in a round Form lik? 2 
Ring; to diſcover which of thoſe Numbers any one has thought 


upon, 


Let any multitude of Numbers in the aforeſaid Progreſſion, 
ſuppoſe theſe ten, to wit, 1, 2, 3, 4, 5, 6, 7, 8, 9, le, be 
mark'd upon ten Ivory-counters ( or for want thereof upon ten 
ſmall pieces of Paper) which may be repreſented by theſe ten 
Letters, A, B, C, D, E, F, G, H, K, L, viz. ſuppoſe 1 to be 
writ upon the Counter A, 2 upon B, 3 upon C, Sc. Then 
having placed thoſe Counters circularly as you ſee (with their 
blank Faces uppermoſt, and the Figures underncath, that the 


A 
1 
L 10 EY 
K 9 3:C 
H8 4 D 
G 7 5 E 
6 
F 


Subtilty of the Sport may the better be concealed) let any one 
think upon any Number of Units which does not exceed 10 ; 
that done, bid him touch one of thoſe Counters at pleaſure, and 
to the Number on the back- ſide of the Counter touched (which 
Jou cannot be ignorant of, having noted well the Place of 1 or 
A) add ſecretly in your Mind, the juſt Number of all the 
Counters, and reſerve the Sum; then bid him imagine in his 


Mind 
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Mind the Counter touched to be the Number which he thought, 
and from that Counter to count backwards, until he has made up 
the aforeſaid Sum, which you reſerved, ſo will his Computation 
infallibly end on the Counter upon which the Number thought 
of is marked, | 

For Example, ſuppoſe he thought 7 or G, and that he 
touched B, to wit, 2, add to 2 the Number of all the Counters, 
to wit, 10, fo the Sum will be 12; then bid him count to 12, 
beginning at B and going backward, and eſteeming B to be the 
Number thought, to wit, 7; fo will 8 fall upon A, 9 upon L, 
10 upon K, 11 uron H, and laſtly, 12 upon the Counter G, 
which being turned up will ſhew the Number thought. 

The Reaſon of this Rule is not difficult to be apprehended, 
two Principles being preſuppoſed, the one is this; to wit, 
many Counters or Things whatſoever being diſpoſed orderly one 
after the other, in one continued Line, whether it be right or 
circular; if you value or name the firſt Counter to be ſome 
Number of Units at pleaſure, and continue to count forward 
according to the natural Order of Numbers, until another Num- 
ber be named which falls upon the laſt Counter: Or if you ima- 
gine or name the Jaſt Counter, to be the ſame Number of Unit: 


* 


as before you put upon the firſt, and continue to count back- 


wards to the firſt Counter; I ſay, that the ſame Number will 
be named at the end of both theſe Computations : For example, 
in theſe g Letters, A. B. C. D. E. F. G. H. K. if the Letter 
A be eſteemed to be 4, and from thence you count forwards un- 
to K, according to the natural Order of Numbers, the Letter 
N. wii fall upon the Number 12. In like manner, if you 
elleem N to he 4, and count backwards from K to A, the Letter 
A wiil likewiſe fall upon 12. 


. | VV 
„ T 
9. 6 * 4. 


The other Principle is this, to wit, many Counters being 
diſpoſed in a round Form like a Ring; if you eſteem any one 
of thoſe Counters to be ſome Number at pleaſure, and then fron: 
that Counter if you count circularly, until you end upon the 
Counter where you began, the Number laſt named will be equal 
to the Sum of the Number of all the Counters, and of the 
Number which you put upon the firſt Counter; for example, it 
1) be one of ten Letters placed in a Circumference, and that 

imagining 


Chap. XI. Of Sports and Paſtimes. 361 


imagining D to be 7, you begin with it, and count round the 
whole Circumference, according to the natural Progteſſion of 


A 
1 
L. 106 2 B 
K 9 3 
H 8 4 D 
G 7 2 
6 
F 


Numbers till you end with D where you began; the Number 
17, which is compoſed of 10 and 7, will neceſſarily fall upon 
D; for 9 (which is the Number of Letters in the Circumfe- 
rence beſides D) being added to 7 (which was firſt put upon 
D) makes 16, to which 1 being added, ( becauſe D ends as 
well as begins the Circumference ) the Sum is 17. ; 

Now theſe two Principles being preſuppoſed, it will not be 
difficult to apprehend the Reaſon of the aforeſaid Rule in all 
Caſes that can happen ; for imagine that one has thought upon 
7, or the Counter G, then that Counter which he ſhall touch 
muſt either be the ſame Counter G, or ſome other that preceeds 
or follows G. 

Firſt therefore, ſuppoſing the Counter or Number touched to 
be the ſame with the Number thought, the Truth of the Rule 
will be then evident; for by the Rule given, he will begin to 
count ſrom the ſame G to 17, putting 7 upon G, therefore by 
the ſecond Preſuppoſition the Number 17 will fall upon G. 

Secondly, Imagine that he touched a Counter or Number fol- 
lowing G the Number thought, as L or 10; then according to 
the Rule adding 10 (the Numbers of all the Counters placed 
circularly) to 10 or L, the (Counter touched) bid him count 
backwards to 20 by beginning at L, and eſteem L to be 7. 
Now hecauſe by beginning to count at G which is 7, and pro- 
ceeding to count forward, the Number 10 will fall upon L; 
therefore by the firſt preſuppoſed Principle, if we eſteem L to 
be 7 and count backwards, the Number 10 will infallibly fall 
upon G, and then the Number 20 ſhall alſo fall upon the ſame 


8 by the ſecond preſuppoſed Principle. 


Lafily, Imagine he touched ſome Number or Counter which 
preceeds 7 the Number ſought, as B or 2 ; then adding, 10 to 
2, you are to bid him count unto 12, he having firſt imagined B 

A a 4 to 
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to be the Number thought 7; and going backwards to A, L, 
K, &c. Now becauſe by proceeding to count at B, which is 2, 
and beginning to count forward to C, D, &c. the Number 
falls upon G; therefore if one imagine that G is 2, and from 
thence count backwards towards F, E, &c, the Number y will 
fall upon B (by the firſt pre ſuppoſed Principle ; ) therefore when 
one aſſumes B to be 7, and counts towards A, L, Oc. to any 
aſſigned Number, it is in effect as much as when one imagines 
G to be 2, and counts towards F, E, &c. unto the ſaid af- 
ſigned Number, for each of thoſe Computations will end in the 
ſame Point; but it is manifeſt (by the ſecond preſuppoſed Prin- 
ciple) that efteeming G to be 2, and counting towards F, E, 
D, Sc. round the whole Circumference ; the Number 12 will 
fall upon the ſame G. And becauſe G being ſuppoſed to be 2, 
and counting on the ſame Coaft as before, the Number 7 fall 
upon B; therefore if the Computation be continued on the ſame 
Coaſt from B 7, to 12, the Number 12, will fall upon the 
ſame G. So that the Practice of this Sport in all its Caſes i 
demonſtrated, 

Note. That to the Number of the Counter touched you may 
not only add the Number of all the Counters once (as the Rule 
directs) but twice, thrice, or more times: For example, B 
being touched, you may cauſe him to count to 12, or to 22; 01 
to 32, 42, &c, the Reaſon whereof is evident from the ſecond 
preſuppoſed Principle. 


PROD LV; 


Many Numbers being ſhewed by Pairs, to wit, two by tb, unt1 
any Perſon, that he may think upon any one of thoſe Pairs at 
pleaſure, to diſcover the Pair that was thought upon. 


Let 20 Numbers, ſuppoſe theſe, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, be writ upon 
Ivory-Counters (or for want thereof upon ſmall pieces of Pa- 
per) to wit, 1 upon one Counter, 2 upon another, 3 upon 4 
third, Cc. Then diſpoſe them into Pairs as you ſee, viz. Sup- 
poſe 1 and 2 to be one Pair, 3 and 4 to be another Pair, &. 


TI 
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1 2 

3 4 

5 6 
7 8 
9 10 
11 12 
13 14 
1 5 160 
17 180 
19 = 


and of theſe Pairs let any one think upon which Pair he pleaſes. 
That done, you are to diſtribute the ſaid 20 Numbers into 
Ranks, in Form of a long Square, until there be's Numbers in 
length, and 4 in breadth, after this manner; viz, lay the three 
firſt Numbers, 1, 2 and 3, in a Rank (as you ſee in the ſecond 
Figure) from A towards B; then place 4 under 1, and 5 after 
3, (in the faid Rank AB.) Again, place 6 under 4, and 7 
after 5, (in the ſaid Rank A B.) Then place 8 under 6, al- 
ſo 9, 10, 11, on the Right-hand of 4, in the Rank CD. Again, 
place 12 under 9, and 13 on the Right- hand of 1 r, in the Rank 
CD, and 14 under 12. Moreover, place 15, 16, 17, on the 
Right- hand of 1 2, in the Rank EF. Laſtly, place 18, 19, 20, on 
the Right-hand of 1 4, in the Rank GH, fo will all the Numbers 
be ranked as you ſee in the Table. That done, you are to de- 
mand of him that thought upon two Numbers as aforeſaid, in 
what Rank or Ranks the ſaid Numbers happen to be found, viz. 


—_—_— 


SETTLED. 


9 10 Ii 13 D 
Ie 15 17 F 
H 


142 11511617 


— — — — 


Q HO > 


14 | 18 | 19 | 20 


Lol ets [= 
| 
| 


in which of the Ranks AB, CD, EF, GH, or in which 
two of the ſaid Ranks: Now if he anſwer, tha: the two Num- 
bers he firſt thought upon are in the firft Rank A B, then 1 and 
2 will be the Numbers thought or kept in mind; if in the ſe- 
cond C D, then 9 and 10 ſhall be TY Numbers thought of ; if 

a a 2 in 
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in the third Rank E F, then 15 and 16 will be the Numbers 
thought: If they are in the fourth Rank G H, then 19 and 
20 ſhall be the Numbers thought; but if he ſay that the Num- 
bers thought are in different Ranks, then you are heedfully to 
mark the ſaid Numbers 1 and 2, 9 and 1o, i5 and 46, 19 and 
20, which may be called the Keys of the Sport, in regard they 
ſerve not only to diſcover the two Numbers thought, when they 
are both in one and the ſame Rank (as zforefaid ; ) but even 
when they are in two different Ranks: For in this latter Caſe, 
as ſoon as it hath been declared to you in which two Ranks the 
two Numbers thought are placed, you are to take the Key of 
the higheſt of thoſe two Ranks, and deſcending in a down-right 
Line from the firſt Number of that Key to the lower of the 
ſaid two Ranks, you'll there find one of the two Numbers thought, 
and upon the Right hand of the ſecond Number of the ſaid 
Key, at the ſame diſtance ſidewiſe, from the ſecond Number of 
the Key, (as one of the Numbers thought was diſtant from the 
firſt Number of the Key,) you will find the other Number 
thought, 

For example, Suppoſe the two Numbers thought are 7 and 8, 
and it is declared to you, that they are in the firſt and fourth 
Ranks ; take then the Key of the higheſt of thoſe two Ranks; 
to wit, of the firſt ; which is 1 and 2, and deſcending down 
right from 1 to the fourth Rank, you'll there find 8 one of the 
Numbers thought: Then ſeek ſidewiſe on the Right-hand of 2 
{ the ſecond Number of the Key) a Number as far ſeparated 
from 2, as 8 is diſtant from i, and you'll find 7 the other 
Number thought. 

Again, Suppoſe he ſays that the Numbers thought are in the 
ſecond and third Ranks : Take then the Key of the fecond 
Rank which is 9 and ro, and deſcending down-right from 9 to 
the third Rank, you ſhall there find 12, which is one of the , 
Numbers thought; then ſeek ſidewiſe on the Right hand of 10: 
(the ſecond Number of the Key) a Number as far diſtant fron 
19, as 12 is from 9, and you'll find 11, which is the othe: 5 
Number thought, q 

The Reaſon of this will be apparent, from a ſerious Contide- 
ration of the placing of the Numbers according to the Rules 
before given: For it is thereby evident, that of the firſt Num 1 9 
bers coupled two by two, there can never be found more than 
one Pair in one and the ſame Rank; and of all the other Pairs, 
one Number is always found in one Rank, and the other Num- 
her in another Rank, | 

Note 
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Note alſo, that this Sport may be practiſed with divers Per- 
ſons at once, and not only with zo Numbers, but with any 


ſuch multitude of Numbers as is produced by the Multiplication * 

of any two Numbers that differs by 1, or Unity; as 30, which Dh 

is the Product of 5 multiplied by 6, and 42, which is the Pro- 1 
duct of the Multiplication of 6 and 7. That which is chiefly to 4s 
be regarded is, the placing of the Numbers in Ranks according, 1 
to the Directions before given : And for the more eaſy compre- 11 
hending of that Order, I have, in the following Table, ranked "10 
zo Numbers in their due places, which being compared with 1 
the former Table, and well viewed, will be a clearer Illuſtra- Wit 
tion than can be expreſſed by many Words. | 1 


ae een ot 7, eee 


0 18 „829 30 ' 
PROBL. VI. . 
Three jealous Husbands with their Wives, being ready 10 paſs by | 1 
| Night over a River, do find at the River fide a Brat which Wo 
can carry but two Perſons at once, and for want of a Il atu- 609 
| 


man they are neceſſitated to rw themſelves over the River at 4 ' 
ſeveral times : The Qugſtion is, How thoſe fix Perſons ſhall pale 1 
2 by 2, ſo that none of the 3 M ive may be found in the Com i 


N pany of 1 or of 2 Men, unleſs her Hushand le preſent pi 
a They muſt paſs in this manner, viz. Firſt two Women pas, | il 
. then one of them brings back the Boat and repaſſes with the | 
' third Woman; that done, one of the three Women brings back my. 
4 the Boat, and fitting down upon the Ground with her Husband, 10 
4 permits the other two Men to paſs over ta had their Wives: 7 
Then one of the ſaid Men with his Wife brings back the Boat, Kit 

* and placing her upon the Ground, he takes the other Man, and 

4 repaſſes with him: Laſtly, the Woman who is found with the ul 
1 three Men enters the Boat, and at twice goes to fetch over the | 9 | 
4 other two Women. kf 
0 % 
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FR OB-L. VI. 


Two merry Companions are to have equal Shares of eight Galli; 
of Wine, which are in a Veſſel containing exattly eight Gallons , 
now to make this equal Partition they have only two other empty 
Veſſels, of which one contains five Gallons, and the other three; 
the Queſtion is, How they ſhall exatily divide the Wine by th; 
Help of thoſe three Veſſels © 


Firſt, From the Veſſel which contains 8 Gallons, and is ul! 
of Wine, let 5 Gallons be poured into the empty Veſſel of ;, 
and from this Veſſel ſo filled, let 3 be poured into the empty 
Veſſel of three, ſo there will remain 2 Gallons within the 
Veſſel of 5, Then let the three Gallons that are within the 
Veſlel of 3 be poured into the Veſſel of 8, which will now 
have 6 Gallons withia it; that done, let the two Gallons 
which are in the Veſſel of 5, be put into the empty Veſt 
of 3: Then of the ſix Gallons of Wine that are within the 
Veſſel of 8, fill again the 5, and from thoſe 5 pour out one 
Gallon into the Veſſel of 3, which wanted only one Gallon to 
fill it; ſo there will remain exactly 4 Gallons within the Veſſel 
of 5, and 4 Gallons within the other two Veſſels. This Queſtion 
may be relolved in another way, but J leave that as an Exerciſe 
to the Sagacity of the ingenious Reader. 

Now though at firſt Sight it may be thought by ſome, that 
the two laſt mentioned Problems cannot be reſolved by any cer- 
tain Rule, but only by many Tryals : yet by infallible Argu- 
mentation and Diſcourſe, the Solution of thoſe Queſtions may be 
found out, or elſe the Impoſſibility of them, if by chance they 
ſhould be propounded impoſſible; as the moſt ingenious 
Gaſper Bachet has manifeſted in a little Book in the French 
Tongue, intitled, Problemes plaiſans & delectables qui fe font 
par les nonibres, from which Book I have extracted the Con- 
cents of this Chapter. 
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TO T HE 


READER 


T 15 very well known, That the ingenious Mr. Win. 
I gate has excellently explained the Principles of that 

moſt uſeful Science, Arithmetick ; in which, together 
with the incomparable Additions of Mr. Kerley, the Thez- 
retical Part is ſo largely inſiſted on, that it is in a man- 
ner incapable of any further Improvement. 


But though a Theory may be ſo ſettled as to need no A. 
teration, yet the Practices deduced, are often changed, and 
much improved. 


In this Edition of Mr. Wingate's Arithmetick, I wa: 
prevailed upon, to add as a Supplement, ſome Pratiical, 
Compendious, and Eaſy Rules, not inſerted by the Au- 
tors; or whatever elſe might tend to the making it more 
generally Uſeful. And which I have endeavoured chiefly in 
the moſt neceſſary Rules of Arithmetick. 


Te Tables of Simple Intereſt and of Exchanges wer: 
never before Publiſhed, and are fuch as I dare recommend 
for Pradlice, beyond any JI know extant. 


G. SHELLEY. 


SECT, 


dect. 1. Multiplication. 369 
SECTION LI 


MULTIPLICATION. 


I, H OW to multiply by any Number under 20, ſo as to 


bring the whole Operation into one Line. 
Rule (1.) Multiply each Figure in the Multiplicand 
by the unit Figure in the Multiplier, adding to each its back Fi- 
gurt; as in the following Examples. | 


47947 27942 
13 17 

— — 

623311 475014 


Which are done thus; viz. 3 times 7 is 21, ſet down 1 and 
carry 2; then 3 times 4 is 12, and 2 is 14, and 7 (which is the 
back Figure to 4) is 21, 1 and carry 2; 3 times 9 is 27, and 2 
is 29, and 4 (the back Figure) is 33, 3 and carry 3; 3 times 
7 is 21, and 3 is 24, and 9 (the back Figure) is 33, 3 and 
carry 3; 3 times 4 is 12, and 3 is 15, and 7 is 22, 2 and 
carry 2, Which added to 4 makes 6. 

In like manner, the whole Operation of the Multiplication 
of Numbers between 20 and 3o, are brought into one Line, by 
taking in the Double of the back Figure, and between 20 and 
40, the Treble of it, Oc. 

By which Rule in multiplying by Numbers compounded of 
thoſe under 20, the Product is readily found thus: ; 

By 112, either multiply by 2 and 11, or by 12 and 1; as, 


94267 94267 
112 112 
188534 1131204 
1036937 94267 
10557904 10557904 


Alſo in multiplying by 1614, and 1715; in the firſt I multi- 
by 14 in one Line, and by 16 in the other: And in the 
latter by 15 in one Line, and 17 alſo in the other, as above di- 
rected ; obſerving always to place the firſt Figure of a Line 
under its own Multiplier; as | | 

B b b 179479 


— — - 2 —_ - — —— 
— — A — 


-- — —— 1 2 * 
* + 9 —— 
———— — ————— 
— = 8 * — — — - = — — 
Fs . oh, Re EAETE 
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479479 479479 
1614 | N 
6712706 7192185 
7671664 e 
773879 106 822306485 


otherwiſe for any Number under 20, a Method not fo trouble. 
ſome to- the Memory, 

Rule (2.) Multiply by the unit Figure, ſetting that whole Pro. 
duct one Figure back on the right Hand, which added to the Mul- 
tiplicand, gives the Product, viz. 


47947 27642 
13 Wo. +, 

143841 193494 

623311 469814 


But for 112, multiply by 1 2, ſetting the Product two Figure: 
back, which likewiſe added to the Multiplicand, gives the Pri- 
duct, as, 


94267 
112 


— 


1131204 


10557904 


Note. If the Multiplicand has leſs ſignificant Figures in it, 
than the Multiplier, work as if it were the Multiplier; as in 
the Examples. 


I 3000 1107 

874 3758 

11362000 26306 
413380 

4160106 


Y 


II. How to multiply by the component Parts of a Number 
inſtead of the hole. 
T hat 


RN 


cr 


af 
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That is to multiply 42991 by 7, and that Product by 8 is 
the ſame as if it were multiplied by 56, the Product of 7 by 
8. Example, 


42991 42991 

7 56 
300937 257946 
8 214955 

7 407496 2407496 


Note. If any odd Numbers are given that cannot be pro- 
duced by the Multiplication of any two Figures, then find out 
two Figures whoſe Product comes neareſt, either under or a- 
bove it, to which add what is wanting, or from which ſubtract 
what is over the given Number; as, 


479 by 47 479 927 by 29 927 
6 47 2 29 
2874 3353 3708 $343 
8 1916 7 I954 
22992 22513 25956 26882 
479 ſubtracted 927 added 
22513 26883 


III. To multiply Numbers of ſeveral Denominations. 
(1,) By whole Numbers. 


. GS 6 
47 23 898-3 18 $38 Tz 

8 6 
2383 : 11: 04 59. : 1 06 


(2.) By the Parts inſtead of the Whale, viz. 


B b b 2 Ta. Ci 
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TE SES RR 
49:3 : % by 54 - 21. -:.35..68 by. 36 
5 6 
$39. $14 % 3-.30 
9 6 
2157 7 8 2 3 175 „3 88 
(3.) By mixt Numbers. 
6 3 
9 3 1% by f 39 : 18: 11 by gz 
11 9 
108 3:: 25 359 : 10 03. 
£2 4 £818 9 : 19: 084 
113 2: 18+ 369: 9 : 113 
1 3 © 
47-. 18. 41dy 272 
4 
tot . IT. 8 
7 


1342 09 8 
F 


— 


1330 , 69: 114 


In the firſt of theſe laſt Examples, I multiply by 11, adding 
one half of the Miultiplicand for the Z. In the ſecond I . 
ply by 9, adding a fourth for 4. In the third I multiply by 4, 
and that Product by 7, gives 28 times the Sum; from which 
ſabtracting 4 of the firſt Sum, the Remainder is the Product ol 
the given Sum, multiplied by 274. 

{4.) By Numbers of ſeveral Denominations, 

1.) By Aliquot Parts, (2.) By Groſs Multiplication, 
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. „ 
47 08 66 47 . 08 
by 9 . 04 . 04 9 . 04 
429. 04 wy 422 , 00 
Tis. 10,10 06 , oo 
1 03 10 „ 
Jn O2 


446 . 07 . 02 Anſwer — 
444 . 10. 8 


Which are done thus, viz. 

In the firſt, the ſeveral Denominations in the Multiplicand, 
are multiplied by the Intergers in the Multiplier, to which 
Product add one third of the Multiplicand ; for four Inches (be- 
ing + of one Foot) and the + of that for the 4 Parts (being 
the 55 of 4 Inches) gives the Anſwer. 

In the ſecond, called Croſs Multiplication, the Feet are mul- 
tiplied by the Feet, then (Croſs-wiſe ) via. the 9 Feet in the 
Multiplier by the 8 Inches in the Multiplicand, gives 72 In- 
ches or 6 Feet, and the 47 Feet in the Multiplicand being multi- 
plied by 4 Inches in the Multiplier, give 25 Fort 8 Inches, 
Laſtly, the Inches in both the Fachors, being multiplied one 
into the other, make 32 Parts, or 2 Inches, 8 Parts, the 
Total of which is the Product of 47 Fort 8 Inches, by 9 Cost 
4 Inches. 


— r 


SECTION II. 


of DIVISION. 


J. = O Divide whole Numbers by the Component Parts of a 


Number. 

(1.) Examples having no Remainders. 

Divide 22992 by 48, Divide 25956 by 28 or 
that is by 6, and by 4» and that Quoti- 
that Quotient by 8, ent by /. 

(6 


* 
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6) 22992 (4 25956 
3 6489 
479 Quot. 927 Quot. 
(2.) Examples having Remainders. 

Divide 47953 by 49 Divide 47991 into 36 

7) 47953 Parts. 

40 25950 
7) 6850 , 3 | 

— — gf 11997 . 3 
978 . 4 _ b 
— 1333 . 0 
3 | I 
[ 12 


The Quot. 9784. Anſwer 1333 06 


If 21 Pieces of Bag- Holland contain 471 Elli, How much 
is Contained in one Piece? 


3 - 471 Ells 9 | 3 
7177 Anſwer $3.21 | 7 
27 3 


The true Remainders of which Diviſions are found by the 
following Rule. 

Multiply the firft Diviſor by the laſt Remainder, adding there= 
to the firjt Remainder (if any be; ) it gives a Numerator, whije 
Denominator is the whole Number compaſing the Parts, whoſe Frac- 
tion fo ariſing is a true Remainder, and the very ſame that would 
be fourd in dividing by the Whole, 

TE. Of dividing Numbers of ſeveral Denomination, by the 
Parts ef the Wile, 


J. $s d. | 
(1.) Example, if :9 . 14 , 10 be divided among 16 Men, 
What is every Man's Share? | 


4 


Pie 


Of Diviſion, 
4 19 . 14, 10 


2 4 


&4 418 . 08; 


— 


Anfwer 1 04 « 08-4 


[AR hs — — 


(2.) Example, What is the Weight of one Bale, when 25 
weigh 93. 1 . 01? 
8 


B 


VV 


4 
3 * 2 * 2 5 o 12 9 1 1 


III. To divide Numbers by broken or mixt 88 


Rule. Reduce both the Dividend and the Diviſor, into the © 


ame Denominator, 

(1.) Example, What comes one Yard of Flower'd Damask 
to, when 13 Yards coſt 21/, 15 5. 114. ? To do this, reduce 
the Yards, by multiplying by 3 into thirds, which Product will be 
40; likewiſe the Sum reduced into thirds, is 65 J. 75s, 9 4. 
which being to be divided by 40, work according to the fore- 
going Rule, taking + of + for the Anſwer, 


2 > {FI 13 
3 3 
3) 65-. 07 . 09 40 


8) 13.01.06 .4 


[ 


in -:08-, x 


(2.) Examp. What comes one Piece of Cloath to, when 1 72 


Pieces coſt 2 
J. 1 | 
8 LY ART 35 
2 


Anſw. ö (3) 
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(3.) Example, Divide 8792 . f by 27. 2 
2 


8792 . 4 55 


2 — 


5 17585 The Quot is 319, 1! 


en $807 
319 . ir 
IV. How to divide Numbers of ſeveral! Denominations by thoſe 
of ſeveral Denominations, 
xample (1.) How many pieces of Gold, each valued at 
21. 115. 8 d. are contained in 478 l. 19 s. 10d? Anſwer, 18: 
Pieces, as appears by the following Operation. 


2 „ 11 . 3} 478-7 19. ie (185 
. 


6 


[OS > 4 
10 
ut 03, 4 
20:13 +4 
108 
10 
„ 
86 „ 5:4 
81 8 
19 . 10 added 


21. 6 Remainder. 


To do which, Firſt ſeek how many times 2. 11 , 8 is con- 
tained in 4 J. which is once; then ſetting one in the Quotient, 
multiply the Diviſor by it, the Product of which ſetting 
underneath and ſubtracted from 4 /. reſt 1 J. 8 5. 4 d, which 
multiply by 10, taking in 71. the next Figure of the Di- 
vidend, then taking a new Quotient Figure, you — the 

| ame 


Of 
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ſame method as above, until finiſhed, obſerving at the laſt to 
add the odd Money in the Dividend, to the Money remaining, 


as in the Example. 
Note. That in adding, multiplying, and dividing of Money, 
work the ſecond Place in the Shillings, as Angels. 


— 
— s 


SECTION III. 


of REDUCTION. 


I. In Money. 


O UN Ds into Guineas, multiply by 40, which Product 
divide by 43. 

Marks into Pounds, ſubtract 2. 

Pounds into Marks, add 2. 


II. In Avoirdupois, 


To reduce Hundreds, Sc. into Pounds, multiply by 112 
into two Lines, as taught in Multiplication, taking in the 
Pounds contained in the odd Weight. 

By this Weight Silk is weighed, in which there is a great 
Pound of 24 Oz. and by which is weighed Raw, Long, Short, 
China, Morea Silk, Sc. 

And a ſmall one of 16 Oz. by which Ferret, Filoſella, 
Sleeve-Silk, Fine and Courſe, &c, are weighed, 

To reduce one into the other, 

Nate. Great Pounds of 24 Oz. into Pounds of 16 Oz. 
add Z. | 

Small Pounds of 16 Oz. into Pounds of 24, ſubtract +, 


III. Liquid Meaſure. 


Firkins into Hog ſheads Take Z 
Of Beer Hog fheads into Barrels ———— —— Add + 
* Y Xilderkins into Hag ſheads — Take Z 
Barrels into T uns Take + 

54 Gallmms one Hag ſheaa of Beer. 
Ccc Of 
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Hog ſheads into Tierces — c Add 
Tierces into Hagſbeads —— Sub, + 
Of Wine, Tierces into Pipes — Take + 


Pipes into Hagſbead. ——— Double it. 
63 Gallons one Hozſpead of Wine. 


IV. Cloth-Meaſure. 


Of which there are two Sorts moſt in uſe among us, a Yard, 
and an Ell, both ſubdivided into 4 Q ers, and each Quarter 
into 4 Nails. But the Nail of an Ell is 4 greater than the 
Nail of a Tard; whence it is, that 20 Nails, or 5 Quarter: 
of a Yard are contained in one EA Engliſh. 


Yards into Ells Enzlih | Subtract 4 part 

ils Engliſb into Yards Add 2 part 

Yards into Flemish — Add + part 

Elli Flemiſh into Yards | Subtract + part 

Zi Englyh into Flemiſh Add o and divide by 6 

Elis Flennſh into Enghſh —— Multiply by 6, and cut 
off the lait Figure. 


Of Tare and T ret, &c. 


Called beyond Sea, The Courteſies of London, becauſe not 
practiſcd in any other Place; concerning which, obſerve, 
i hat 

Groſs is the Weight of the Commodity, and that which 
contains it without any DeduCtion, 

Tere is an Allowance for that which contains the Commo- 
ity, Whether it be Bag, Barrel, Sack, Frail, &c. and is 
either, 

i. At ſo much per Bag, Barrel, Frail, Cc. 

I. At io much per Cent. or, 

III. By ſo much of the Groſs Weight, called Iuusice Tare. 

I. Wen the Tare is ſo much per Bag, as Almonds; per 
Barrel, as Oil in Candy Barrels; per'#rail, as Raiſins, Cc. 

Rule, Multipiy the Number of the ſaid Bags, Barrels, 
Frails, Heojſheads, &:c. by the Allowance of Tare, which Pro- 
447 [ſubtract from the Greijs, and ( when m Tret is mentioned) 
tre Remainder :s Neat, 


E xamp!:: 


r 
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Example, What is the Neat Weight of 38 Hogſheads of To- 

bacco, weighing Groſs 102 . 2 . 17, Tare per Hogſhead 50 J. 

. 38 


„„ 
112 2660 


— — 


1297 


11497 Groſs 
2660 Tare 


8837 Neat 


Or which is more ſhort, though not according to Rule, Mul- 
tiply the Hogſheads by 5, dividing the Product by 8, will give 
the Tare of the Whole in Hundreds, Luarters, and Pounds, 


38 . 
5 102. : 2 . 17 Groſs 
8). 190 . 
234 78 3.. 17 Neat, equal to 8837 /. 


II. When the Tare is at fo much per cent. and that, 
(J.) If an Aliguot Part, or Parts of the Hundred eight ; 


As Figs, Almonds, Argol, &c. 14 
Caroteels, and Butts of Currans, &c. 30 per Cent. 
Oil in uncertain Cass, &c. 18 


Rule. Divide the whole Groſs by the ſaid Part or Parts that 
the Tare is of an Hundred, gives the T are of the Whole; for ſuch 
a Part of the Groſs muſt be the Tare of the Ii hole, as the given 
Tare is of an Hundred. 

Example, What is the Neat Weight of 15 Barrels of Agel, 
Groſs C. 51 . 2.18. Tare 14 per Cent. which being the 8th 


of an Hundred, take the 8th of the Groſs for Tare. 


6 
0) 02-43-88 (Groſs 


6,224 © 4 Fare 


„ 2 11 Neat. 
Cee: Example, 
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Example, (2.) How many Neat Hundreds in 18 Quarter- 
Rolls of Currans, each Groſs 8. 3. 10 Tare 211. per Cent, 


9. „ 6 
8 „ 3 10 each 


„ „ #8 ex. Groſ⸗ 
7) 


7 19 3 „ 4 
9. 43 »- $2. 18 


29 + 3. og. 04 Tare 


ä GC 


129... 1» 05 1 Net 


Tare 
51 7 ach F gives 
For 2 {> Divid Groſs by Jeane 27 th 
or J 8 vide the Groſs by Quote by 8 iſ 


2. But if the Tare is not readily found to be an Aliqui 
Part or Parts of a Hundred ; 

Rule. Multiply the Pounds Groſs by the Allowance Tare, 
dividing the Product by 112, the Quotient is the Tare of the 
hole. 

Example, What is the Neat Produce of 12 Barrels of Por 
a/hes, each Greſs 2031, Tare 10 l. per cent. 


203 2436 Groſs 

1 2 217 „ 1 Tare 
112) 24360 (217 221$ , + Neat 

19 — 

840 

56 


III. It 


„ 9 
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III. If the Allowance for Tare is not by the Hundred, but 
according to the Gre Weight, as Sumach in Bags, Bales, or 
Fangots of Aleppo, Cyprus, and Smyrna Silk, &c, ſuch Tare 


is called Invoice Tare; of which the Book of Rates, in the Table 
of Allowances for Tare, ſays, viz. 


Cyprus, and Smyrna Sick. 


[. 
about, or above 300 J. 16 
Bales den 00 to 200 2 } 14 8 
11 2 | 


, 
AT 
| 
= 
# 
- 
: \ 
Tx 
1 
N 
1 1 
1 
ſy 
* 
44 
1145 2 
14 
: 
«4 ( 
* log 
'T 
'=2 
= 
"7; * 
1 
17 
3 
1 
be 
4 


from 200 downwards for Tare 


— —— 
a—_ — 
7 
— * 
1 — — X 
— — 
wy 
ESC”. — 


Tobacco from Virginia. 


Virginia Tobacco, weighing Groſs and Number'd ? viz. 


5 | NN 

5 C. and upwards 100 Wi 

from 4 to 5, allowed go 1 

Hogſheads from 3 to 4, for Tare 80 vn 
under 5 Hundred 70 * 

; $1 

Example, What is the Neat Weight of four Hogſheads of "ol 


K J. 
1 „ 8. 19 70 
9 5 . o. 15 Tare found J ioo 
4 3. 2 11k: an above 80 
V 90 


15 , 0. 08 Groſs 112) 340 (3 
3 . © , 04 Tare 4 


13 , 0. 04 Neat, and ſo of Silk, Se. 


Alſo Sugar from India, 


In Casks and Caniſters, 2 Tre? 

In Cheſts, and Casks, St. Thom. F$ reg; 

Tret, is an allowance of 4 J. per 104, on ſome fort of Goods 
{to the Buyer by the Merchant) for the Du and fte in them 
which when allowed, after you have ſubtracted the Tare from 
the Groſs, the Remainder is Subtil or Suttli. 


( | Rule, 
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Rule. This Suttle take out, and divide by 26, becauſe the Al- 
Iowance of 4 l. per 104, 1s x3 Part, and the Quote is the Tret, 
which T ret ſubtract from the Suttle, and the Neat remains. 

Example, How many Pound Neat in 12 C. 3 9. 121. Groſs, 


Tare 2 l. per Cent. Tret 41, per 104 ? 


26) 1415 (54 r 


115 4 248 
— 112 
11 | — — 
— 8) 1440 Groſs 
71 110 


25 + Tare 


1415 Suttle 
54 T ret 


1361 Neat 


——— — 


Otherwiſe to find and deduct Tret, 
Rule. Add 2 Cyphers to the Suttle Pounds, which Number di- 


vide by 104, and the Quote is the Neat Pounds. 


Example, What is the Neat Weight of 4 Par. of Spaniþ 


Tobacco, containing? viz, 


N* 


J 
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. 
4111 „ 
71 0 3 Teen bun. 
9.2 ene 10 
3 8-30 
14. 0 
112 
8) 424 Groſs 
53 Tare 
104) 37100 (356 ＋ Neat 
590 
700 
76 


Cloff, is another Allowance of 2 J. Weight, to Citizens of 
London, on every Draught above three hundred Weight, on 
ſome Goods, as Galls, Madder, Sumack, Argol, &c. 

Neat, is the pure Weight of the Commodity, when all gi- 
ven Allowances are deducted. 

As for other Allowances not ſo common, as Breat, Dam- 
mage, &c. the firſt being generally at ſo much per Cast, Bale. 
Bag, &c. the other ſo much in the whole, can have no Diffi- 
culty. 

Example, What is the Neat Weight of 7 Hogſheads Groſs, 
28 C. 19. 191. Tare 16 per Cent. Break 8 per Hag ſhead, 
Dammage 98 7 ?! 


5}: 38-7 7 #6 Groſs 


„ 08:41 Tar 


3 „ drs 


23 3 68 
3 . 14. 8 Dammage 


— 


J 
{n 


4. 
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In Oil the Tare ts of two Sorts. 


(r.) On Candy Barrels — at 291. per Barrel. 

(2.) On uncertain Casks at 18 J. per Cent, 

The Neat Pounds of which are found by the fore- going 
Rules. But to reduce thoſe Pounds into Gallons ; 

Rule. Multiply thiſe Pounds Neat by 2, the Product of 
which divide by 3, and that Quote by 5, gives Neat Galli, 
7 J. T, making a Gallon. 

Example, Oil, Groſs 127 C. 3 9. 71. Tare 18 l. per Cent. 
How many Neat Gallons ? 


1615 


7) 1431; Groſs 
8) 2045 
255 


2300 Tare 


12015 Neat Pound: 


1602 Gallons | 


—— — 


SECTION IV. 
of PRACTICE. 


HE Variety of this Rule may be reduced to theſe tc 
Heads, v2. 
(i.) In reſpect to the Rate or Price of Good:. 
(2.) The given Number, or Quantity of ſuch Gd. 


Sect. 4. Of Practice. 


Ca Fraction. 


Farthings. 
* An Aliquot Part of as. ? whether d. 


* Not an Aliquot Part. 5 or d. & far, 
4 Between one 3. and two 

* An Aliquot Part of a J. 2 whether s. 

* Not an Aliquot Part. or s. and d. 

* Between one Pound and two 
having a Fraction annexed, 


Of the Price, 
when 


t. 
* Tt has odd W. or M. in it. 
It has a Fraction annexed. 


385 


Of the Civen Num- It is not of the ſame Name with that on 


ber, when which the Price is ſet. 


It is of leſs Denomination than it. 


Mr. Kerſey having in the ſecond Chapter of his Appendix 
treated of thoſe Heads, to which an Afterist is prefixed, I fhall 


therefore omit what he has ſaid. 


A Table of ſuch Pence as are an Aliquot Part of a Pound, 


d. 
3 Cree 
3 TT 
42 is = of a Pound, 
6 22 
417 
1 
3 5 


I. Of the Given Price, 
i, When it is a Fraction. 


Rule, Multiply the given Number by the Numerator, the Pro- 
duct of which divided by the Denominator, gives the Anſwer in 
the ſame Denomination with the Integer, of which the Price is a 


Fraction. | 


Example. What comes the Whitening of 479 Ells of O/na- 


brugs to, at + of a Penny an Ell. 


479 

5 

8) 2395 
12) 299 1 


11 „ 2 
D d d H. When 


C 
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II. When the Price is Farthings only. 


Rule, Reduce the Farthings into 3 Pences, which divided by 


80, produce Pounds. 
Example, What come 6472 Yards of Tape to, at 1 Far- 
thing, or 3 Farthings per Yard: 


6472 at & per Yard 6472 at & per Yard 
12) 41 — 

5319 4 16108 
Lo) 840 — 

©. 14:. 10 3$0.:- 04: 7 


— —Y A—— 


To value the Remainder in dividing by any Number con- 
fiſting of a Digit and a Cypher, as 80 , 60 . 40, &c. 

Rule. Mhat Pounds remain, turn into Shillings, (taking in the 
Double of the Figure cut ) which Shillings being divided by the 
Digit in the Diviſer, give the odd Shillings ; what Shillings re- 
main from thence, turn likewiſe into Pence, which divided alſo by 
the Digit, give the odd Pence; and ſo in the Farthings, Other- 
wiſe, 

What remains in the Pounds, reckon as Tens, which add to 
the Unit cut off, the Sum of which divided by half the Digit, 
gives Shillings ; what remains from thence, turn into Pence, which 
divided alſo by the half, gives Pence, &c. | 

III. When the Price is an Aliquot Part of a Shilling, the 
Rule is, 7o divide the given Number by the ſame Part, and the 
Quote is the Anſiber in Shillings, But fince thoſe Parts of a 
Shilling are alſo the Aliquot Parts of a Pound : 

Rule. Divide the given Nun ber by the ſaid Parts of a Pound, 
the Quote is the Anſwer in Pounds, the Remainder being valued as 
above. 


Example, What come 472 Oz to, at 4 d. or 8 d. per Ox? 
60) 472 at 4 d. per Oz, 310) 4712 at 8 d. per Ox. 


ee. 17 4 Anſw. 15 . 14. $ 


IV. If the Price be not an Aliquot Part of a Shilling, as 5, 
7, 9, 10, and 11 Pence. 

Rule. Take the greateſt even Part F a Pound, and for what 
i, wanting, take Parts out of that Part, which added to the other, 
gives the Facit. 

Example, What come 645 l. of Sugar to, at 7 d. or 9 d. per 
Pound ? | 
— 410) 
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410) 6415 at 7 d. per Pound, 310) 6405 at 9d. per Pound. 
7) 0 7) 21 0 

2 13 + 9 3213 » 9 

18 . 16 . 3 Facit An. J. $3403. -'9 


pee III = ® 


V. Whea any Farthings are added to any of the foremen- 


tioned Prices, the 

Rule is the ſame with the foregoing. 

Example, What comes 735 Dozen of Buttons to, at 7 d, 
or 6 d. + per Dozen? 


410) 7315 at 6 d. 3 per Dozen, 410) 735 at 7d per Ox. 


7) 18 . 07 . 06 3) 8. 0% 08 
„„ n ; $41. 194+ 
20. 13 . OF . £ . 


W ————— — 


6——̃ 


VI. If it were here required at ſuch a Profit in the Shilling, 


to know what Profit per Cent. | 
Rule. Divide 1001. by the Parts that the ſaid Profit is of a 


Shilling, the Total of which is the Anſwer. 
Example. What Profit per Cent. when I gain 44, 2, or 7 d. 


per Shilling ? 


4 > 100 4 loo at 7 
z 7 33: 06:08 3 3 3 
4: 043 104 26 : 00: 00 
37 1 10: 0 58 : 06: 8 


Otherwiſe 4 d. f being the 2, and the 7 d. the , of 25. 
Multiply 100 by the Numerator, and divide that Product 
by the Denominator, according to the firſt Rule, gives the Facit ; 


100 100 

3 7 

8) 300 12) 700 
Anſw. 37 . 6 Facit 58. 4 


D dd 2 VII. When 


— — * 
— —— — 
— — — 1 — — — - — = — = 
Pm 2 * * —— — 
- : =" = 2 _ — 
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V1 M 
: 9 8 7 
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. 
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18 
** 
* 
12 
+4 
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. 
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2 
if 
4 
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VII. When the Price is any Number of Pence, under two 
Shillings, as 14, 15, 16, 18, 21, 22 Pence. 

Rule. Reduce the ſaid Prices either into 2 d. 3 d. 4 d. 6 d. o- 
8 Pences, and theſe into Pounds at one Operation, by the third 
Rule. 


Gallons Buſbels 
2751 at 14 d. per Gallon, 375 at 15 d. per Buſh(l, 
7 5 
120 1925ʃ/ 2 Pence 8) 18805 3 Pence 


2— 


Facit 160 , 09 . 06. Facit 23. 08 . og. 


Dozen Pair 
297 at 16 d. fer Dozen, 736 at 18 d. per Pai, 
2 3 
310 5914 413 22008 
Anſw. 19 . 16 Facit 55. 04 
. Ells at 22 d. per Ell. 
715 at 21 d, per l. 917 
7 11 
810 cools. 11 lo) 1008[7 


Facit 63 ii 3 Anſw; $4 - o1-..: 02 


. —C — 


For 13, 17, and 19 Pence. 

Rule. Multiply the given Number by the ſaid Pence, (4. 
taught in Multiplication ; ) which Product divided by 12 and 
20, gives the Facit. 


| Examples. 
453 J. of Copper, at 17 d. J. Ells of Long Cloth, at 19 4. 
403 479 
17 19 
121 7871 12) 910 


20) 6515 11 % ie 


Anſw.' 32 15 11 3 


1. 


al. 
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VIII. If any of the laſt fore-going Prices had Farthings an 
nexed. | 

Rule. Then take Parts, for the Pence and Farthings ab:ve a 
Shilling, out of a Shilling, which added to the given Number, 
the Total is the Anſwer in Shillings ; as, 

Example. What do I ſpend per Annum, at 194. f, or 18 d. 
3 per Day ? 


365 Days at 194. + each 365 Days at 184, J per Day, 
3 3 355 
141 182 6 4 .$ 182. 06 
45.7. 1 22 9 
240) 5913 1. 2]o 57% 0. 03. 
$0 13. + £ 38 % . 03. ,.4 


IX. If the Price be an even Number of Shillings, as 2, 6, 
$21.5, 14,146,318; 22,0. 

Rule. Multiply the given Number by the half of the Price, ſet- 
ting the Double of the unit Figure for Shillings. 


Example. What come 379 Yards of Brdad- Cloth to, at 18 s. 
or 22 8. per Yard? 


379 at 18 5, 379 at 225. | See Mr. Ker- 
9 11 ſey's 5th and 
6th Pale of the 

3411 . 2 3469 . 18 — Chap- 


X. When the Price is an odd Number of Shillings. 

Rule. Multiply the given Number by the ſaid Shillings, divi- 
ding the Product by 20. 

Example. What come 796 Small Groſs to, at 13 5. or 17 5. 
ber Groſs ? 


796 at 13s. 796 at 175. 
13 17 
20 103418 210 1353]2 
817 08 576 12 


Or 


Of Practice. 


Or rather according to Mr, Ker/ey's 8th Head, in the Rule 
of Practice. 

XI. When the Price is Shillings and Pence, and ſuch Shil- 
lings and Pence, are the ſame Figure. 
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Rule. Multiply the given Quantity by the Shillings, taking al. 
ways the r of the Produtt for the Pence, the Total of which di- 
vided by 20, gives the Anſwer in Pounds. 

Example. What comes 731 Ells of Holland to, at 7 s. 7 4, 
or 115. 11 d. per Ell? 


731 Ells at 75. 7 d. 731 Ells at 113. 11 d. 


7 3 
120 $117 +) $041 
426 , 05 670 . 01 


240 5643 05 


$77 63 « 35 435 It , 01 


XII. When the Price is between one Pound and two. 

Rule. I/ork after the manner f the 8th Rule, i. e. only for 
the Money above a Pound, adding thereto the given Quantity. 

Example. What come 224 J. of Cocheneal to, at 27 5. 64, 


per l. 


5, 4. But the Price being » of a J. work, viz. 
5 z) 224 224 
2 . 62 55 3) 2464 

28 — 


308 Anſwer 


XIII. When the Frice has a Fraction annexed, 

Rule. Work for the Price according to the fore geing Rules, 
and Yer the Fraction, either value it as diretied in the fi Rule 
Or if an Aliquot Part of the Maney fore-going, take ſuch Part 
Yar it. 

J : 

Examvie (1.) What come 4791. of Tobacco to, at 22 4.5 

Her b. 


EOS 479 


Ex 
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479 | 
il 479 "1 
— | 3 10 
120 52609 I 
— 8) 1437 wy 
54 11 „„ + 1 70% N 
+ 5 179 D & | 4 
Anſwer | 44,13. 01.4 14. 11+ e 
Example, (2.) How much Sterling for 7439 French Crowns | nl 
Exchange, at 55 Pence { per Crown? "I 
; + wy 
(191.000 
. d. 7439 144 
1 N 
5 929 17 . obs bs 
1 34S 619 . 18 , 04 £18 
5 2 154-19; +07... of tk 
$993. ee, be Bd 14 
2 | {1141 
Anſwer 1724. 02 . 10. 4 0 
in 
IT. Of the Given Quantity, by 
I. When it has odd Weight or Meaſure added, {oY 
| Rule. Value the whole Number as before directed, then take 1 
Parts for ſuch odd Weight or Meaſure out of an Integer; dividing 10 
the given Price by ſuch Parts, the Total of which added to the 4 
Value of the whale Number gives the Amount, | 5 a 
Example, What come 249 SG 7. 187. to, at 10 5, 4 4. . 
der Hundred? ul 
294 8 | 
5 2 10. 4 100 
F 1 
1 * +. 1 1 
065. o. 2 R "4 | 
II. When the given Number is not of the ſame Name wit 1 
ne Integer on which the Price is. «zo 
Rule. It muſt be reduced to the ſame according ts the Rules at 10 
D „ . * 11 
"AUTOR, ff x. 4A. 
8 
ot 
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Ex. What come 49 Thouſand 10 J. 11 oz. of Silk to, at 


Sect. 4. 


to, at 175. 4 d. per Hundred? 2 5. 8 d. per Oz. ? 
490 10 11 
9 16 
441 . 00 3) 171 
e 57 Anſw. 22 J. 165. 
424 13 84 22. 8 


III. When it has a Fraction annexed; 

Rule. Value the whole Number, according to the Rules afore- 
going, and for the FraQtion, multiply the Price by the Numerater, 
and that Product divided by the Denominator, gives the Value of 
the Fraction, which added to the Value of the whole Number, 
gives the Anſwer. 

Example, What come 372 Ells 3 of Bag-Holland to, at 
5 5. 10d? | 


+ 372 5 „ 10 
3 
s 93 © 
t 10 5) ⁹ 177 86 f 
3 — 
3 * 3- ..-06 
108 , 6 


IV. When ho given Quantity is of a leſs Denomination 
than that on which the Price is given: 


Rule. Take Parts for the leſs Name out of the greater, divi- e 
ding the Price by ſuch Parts. 
Ex. At 71. 105. per How much a Gallon, at 38, 
Fun, what Her 18 88 3 d. per Hogſhead ? | 
7) 7 - 9) 33. 3 fi 
WY Koen e ſe 


ww] = 


$}: 45 4 


a0 TS 


What comes a Cheſhire-Cheeſe to, At 191. 7s. 8 d. Hun- ue 
8 44 J. at 37 5. 94. Hundred : ? dred, How much a Pound: 
1 . 


Anſs. 1.01.5. 


TIT5 74 16 5 19. 07. 08 
141.8. 2 3:53. „ 04-$ 
| 1 + 0,06, 11. 0 Ti 


1 


Anſw. 14.9 + — 
Aldo. o. oz. o5 Bo 
Th: 8x 


* 


JN 


m- 
d* 


The 


1 
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The Quantities of particular Goods in Wholeſale-Trade, found 1 
in the Book of Rates, with conciſe and ready Ways of caſting | 
up the ſame, 11 

ö bt: mM 

I. Goods fold by Sixſcore to the Hundred. . 

15 

Lamb-Skins, Barlings, Balks Great, Middle, and Small; "hal 
Clap-Boards, Pipe-Boards, Bow-Staves, Cap-ravens, Deal- 1. "Y 
Boards, Spars of all Sorts, Cod, Cole, Ling, and all Sorts of Ws, 
Stock Fiſh ; with many Sorts of Linnen, vis. Hamburgh, Si- (10088 
lefia, Iriſh, Muſcovia, Weſtphalia, Hanover, Cc. 175 N f 
To caſt up Goods of this Quantity. iv 
Rule. Take half the Pence of the Price of one, which gives N 
you the Value of 120 in Pounds, Shilling, &c, 0 ui 
"KN 

120 Fig 

being the Z of a J. Sterling, 1s 

NE 1 
1 Example. What come 120 Ells of Canvas to, at 5 d. 2 per | 11 
ll ? Uh 
1 ll 
3 Anſwer 2 J. 15 5. 4 
Example (2.) At 7 : 15 5. per Hundred of Deals, How much 4 
15 40 Anſwer I 15 d. 2 N i 
N. B. That you eſteem every Penny (which remains in the WW. 
firſt Example) as 20 s. and every 20s. as one Penny, (in the * 
ſecond.) As 4 


In Example the firſt, there remains one Penny, which recko- 


ning 20 4, and accordingly the Half- penny in the given Price ** 
for 10 5. both theſe make 30 5. which divided by 2, gives 15 s. br 
and fo the Anſwer is found to be 2/, 15 5. 1 
II. Goods ſold by the Thouſand, are 7 

Paſte- Boards ſor Books, Tennis-Balls, Lemmons, Oranges, | 
Teazels, Flanders-Paving and Pan-Tiles, Lantern- Horns, Bar- i 


rel- Hoops, and Boards ; Quills, Lamperns, Squirrel-Skins, Ox- 
Bones, Yards of Lift, &c. 
E e e To 
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To caſt up Goods of this Quantity. 
Rule. Multiply the Pence that one cofts by 50, and the Pro 
duet divided by t 2, gives the Value of a Thouſand. 


I 000 


being the 7+ or *+5 of 205, 
240 
Example, (1.) What comes 1000 of Flanders Tiles to, at 
3d, each? 
3 
50 


12) 150 
Anſwer J. 12. 10 


J 


Example, (2.) If loco of Squirrel-Skins coſt 11 7. ©; :. 
What per Skin? 


115. 06 


540 135 . oo 


2 F per Skin. 


III. Goods fold by the Great Groſs, containing 12 Small 
Groſs, or 144 Dozen, viz. 

Buttons of Metal, Glaſs, Thread, Silk, or Hair; Beads / 
Bone, Box, Glaſs, r Wood; Cap-Hooks, Cheſs-Men ; To- 
bacco-Pipes, Combs, of Light or Box-Wood, Thread or Silk- 
Points, Playing- Cards, Oc. 

Goods of this Quantity are caſt up thus, viz. 

Rule. Multiply the Pence of the Price of one Dozen by 3, 
and the Product divided by 5, gives the Value of d Great Gr: 
in Pounds, &c. 


144 


240 being the 2 of a Pound Sterling. 


Example, (t.) What comes a Great Groſs of Silk- Button: 
0% at 8 d. i per Dozen? 


3 
1 . 


— —— —— 


5 7r 
25 * 


to, 


12 


coſt 
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5) 25 . + Anſwer 51. 25. 


© 2 


Example, (2.) What comes one Dozen to, when a Great Groſs 
colts 7 J. 8 5, | 
7 * 
5 


3) 39. Anſwer 134, + 
I 3 7 


IV. Goods fold by the Small Groſs of 12 Dozen, viz. 

Tobacco and Pepper-Boxes, Neſt and J inder- Boxes, Buck- 
tes of ſome Sorts, Waſh-Balls, Inkhorns, Bodkins, ſeveral ſorts 
of Knives, Comb- Caſes, &c. 

Goods of this Quantity may be caſt up by the laſt preceeding 
Rule, ſeeing there are as many Particulars in a ſmall Groſs, as 


Dozens in a great one, 


V. Goods ſold by the Fiveſcore to the Hundred. 


Annotto, Capers, Saflowers, Thrums, Ginger, Cloves, In- 
dico, Croſs-Bow- Thread, Pack- Thread, Kids or Goats Hair, 
Quick-Silver, Cotton-Wool, Engliſh Hard Wax, Braſs and 
Latten-Work, as Chafing-diſhes, And-irons, Laver-cocks, &c. 

To caſt up theſe Goods, 

Rule. Multiply the Pence of the Price of one Pound Weight 
y 5, dividing the Product by 12. 


100 


210 being the ;5 of a /. 
Example, (1.) What comes 10 Weight of China- Ret: 
to, at 15 d. per l.? 5 
15 
5 


12) 75 Anſwer 61. 35. 4 4. 
SE. 


' Example, (2.) What comes 1 Pound to, when 100 Pounds 
colts 14 J. 15 s. ? 


E e e 2 41 
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| J. 5. 
4 ;"I8 
12 


5) 177. 0 


Anſw. 35 or 25. 116 2 


To value Goods fold by the common Hundred of 112 
Pounds to the Hundred. 

Rule. Mulilply the Pence that one Pound cofts by 7, and di- 
vide the Product by 15,; or multiply by 14, ana divide by 30 give; 
the Value 14, being the 15, or i7 of 4 Pound. 

Example (1.) What comes a Hundred Weighs to, at 8 4. 
ger Pound? | | 


Example (2.) At gl. per Hundred, What comes 1 Pound to 


9 
15 


in 


198 I 


To caft up Goods of this Quantity in mind, See Mr. Ker- 
es 18th Rule of the ſecond Chapter. 

Now if it be further required to know what any Number 
not exceeding Five-ſcore) of the aforeſaid Quantities in Whole- 
ſale-Trade (or any other) amount to at any Rate, the moſt 
practical and eaſieſt Way is by the following Rule. | 

Rule. Multiply the Price of one by the Parts of the given 
Quantity (as taught in Multiplication. ) 


Examples. 


What comes 12 C. Z to, at At 7 5. 7 d. & per Groſs, 
7 l. 11 . 8 d. per Hundred ? What comes 46 Groſs to? 


— 


ect. 4. of Pradice. 


9,4 0-5: VS 
SE | 
91,00... 0 
$3 . 35 10 
94 16 10 10,08, 0 Z 
— — —— O4 . 07 . + 
3 og R = 
What comes 2900 to, at 33 Hundred, at 19 8. 74. 
2 J. 145. 7 d. per Hundred? per Hundred ? 
2 14. 07 19 O7 
3 | 11 
8 . 03. 09 10 . 15. og 
10 
$1 „ 17 8 32 , 06. 03 
s 44 87 


79 . 02. It 


If inſtead of knowing the Value or Worth of Goods at z 
certain Price, it be required to know what Quantity of Goods 
can be bought for a certain Sum of Money, 

If the Price be even Shillings, 

4 Rule. Add a Cypher to the Pounds, and divide by I the 
rice. 

Example 1. How many 1b, Oz. and Drams, can J buy for 
479 J. at 65, per lb.? 

3) 1790 , Oz, Dra. 


Anſwer, th. 2596 . 10. 10 , + 
Example 2. At 8 s. per Yard, How many Yards, Quarters, 
and Nails, can I buy for 3151. 

4) 3150. 
— — Yards, Quarters. 
787 . 3 Anfw. 787 2 
At 145. 3 4. per Yard, How much per Ell? Add & part. 
4) 14 + 3 | 
1 


nſw,” 17 9 


5 


>! 


What 
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What coſt 1 Pound, when 3 coſt 165. 8 d. Add & the Price 


19,5 
84 
Anſw. 25. © 
What come 47 Pounds to, when 3 coſt 6 d. i. e. 8 d. per 
Pound? 
310) 417 


Anjw, 1, 11 . 4 
How much can I buy for 11 d. when 24 /b, 11 oz, coſt 11 5, ? 
17 24 . II dr. 


— 


Anſw. 2. oo . 14 2 


If 2200 Yards coſt 57 J. What is that per Yard ? 
110 57 


Anſw. „ S477 
Here I divide 57 J. by 11, ſeeing there is the like Reaſon be 
tween 11 and 57, as there would have been between 220 and 


1140, the Product of 57 by 20. 


2 


— 


SECTION * 
Of Simple INTEREST 


O find the Intereſt of any Sum at any Rate for any Time 


given, 
I. By Months. 


In this the Year is taken as containing 12 Months of ;c 
Days each; which wants + of a Day, and therefore the pre- 
ciſe Intereſt cannot be found by this Method. 

Yet becauſe tis ſo much in uſe among Traders, ſo little dif- ra 
fering from Truth, and fo ready in Operation, I ſhall give three 
ſeveral Ways of performing it. 

The firſt and uſual Way : 

Rule. Multiply the Principal by the Rate of Intereſt per 
Cent. per Annum, and the Product (caſting off two Figures on 
the Righti- Hand) is the Intereft for a Year ; From whence it is 


Aud for any Time required. 


11 


Exambpl et 
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Example 1, What is the Intereſt of 479 l. 18 5, for 2 Years, 
at 4 J. + per Cent, per Annum © 


479 +» 18 
4 2 

1919 , 12 * 
239 . 19 10 
2159 11 1 
* f F { 
— — — 4 
11 91 wm { 
wi Kb 21 , 11 104 FN 
4 2 X. 
5 ii 77 
3168 Anfw. 43 . 03 . og f * 
Example 2. At 6 per Cent. per Annum, What is the Intereſt ; on 
of 5717, 15 for 8 Months? N 
1 3 1 
6 6 T 21 01 y 
ie // d 4 ad 
20 414 - D<-5:© Ne 
— a 10 N 
4 10 e. 22 17 m 1 ot 
t | 20 oy 
'f 


Nite. By this Rule, Brokage, Commiſſion, Proviſion, Sto- 
rage, Inſurance, &c. are work'd, having no reſpect to Time. 


Example 1. Unto what comes the Commiſſion of 356 J. 17 4 1 
id. 2, at 2 f per Cent, ? 


iff 
359 0 


Of Simple Intereſt. Seck. 5. 
359 17 11 4 | 


* 


. 
129 .15:, Ft-. 


4 
Sd» 0 


20 
914297 
12 
11138 
4 
1] 55 


Example 2. At 1 3 per Cent. What comes the Brokage of 
198 J. 113. 7 d. to? 

„ ˖ͤ $27 

nin ie 


8 


T 
20 

$386: 

12 Anſw,2l. 95. 7 d. a 


2 


4 | . 


2 |95 
But Queſtions of this nature are more conciſcly and readily 


worked by this. 

Rule. Divide the given Sum by the Aliguot Part, that th: 
Rate of the Commiſſion or Brokage, &c. is of 100 l. As for In- 
fiance, in the laſt Examples. 

Example 1. The Commiſſion being 2 * per Cent. which 1s 


the 40th Part of 100 J. Therefore 
40 earl 17 143 


— 


Arnfw, „ 4 


k Exomple 2. The Brokage being 1 f per Cent. which is the 
Soth Part of a 100 1. Therciore | | 
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8 Jo) 1918 J. 11s, 7 d. 


„ 2; 9 % .þ 

The ſecond Method. | 

Rule. Multiply the Principal, by the Intereſt of 100l. for 
the Time required, and the Product ( firiking off two Figures 
on the Right-hand ) is the Anſwer © 

Example 1. What is the Intereſt of 479/. 18s. for two 
Years, at 4 f per Cent. per Annum. 

The Intereſt of 100 J. for two Years, at 4 1 per Cent, is 91. 
Therefore 
| 479 « 18 

9 


4319 » OZ 
20 


"4 


9 2 


3136 Anſiu. 43 l. 035. 09 d. 2 
Example. What is the Intereſt of 5717, 155. for 8 Months, 


at 6 per Cent, per Annum © 
The Intereſt of 100 J. for 8 Months, at 6 per Cent. is 4 /. 
Therefore 


5711. I55. 
4 
23, 97... 00 
127 
2d 214 


—_— 


8 7126 Anfw, 22 l. 17 5, 044, 4 
F ff Note, 


5 
— — 


3 2 * — ES — * „— 2 — — 
8 = 3 - — 


— — 
—_ — 


- 
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Note. If it be for 3 Months, at 5 per Cent, per Annum, then 
you need only add 4 of the Principal to itſelf, working as be- 


fore directed, &c. 
The Third Method. 
Rule. Since the Intereſt of any Principal, 


5 J. TENT 
6 10 

at a per Cent. for ts Months, 
2 C 20 


is juſt ſo many Shillings as it has Pounds. Therefore, 
(1.) What is 379 J. 15 f. for 12 Months, at 5 per Cent.? 
(2.) What is 461 J. 12s, 6d, for vo Months, at 6 per Cent.? 
$10. 0 20 4106. 12 , 6 4. 


— 


Anſw. 18 . 19 . 9 Anſw. 20. 16 7 F 
(3.) What is 427 J. 135. 9 d. for 20 Months, at 3 per Cent.? 
(3) What is 927 J. 11 5. 3 d. for 15 Months, at 4 per Cent.? 
240 427 13.9 $10” T7 . 13,4 


J 7 

Hence, to find the Intereſt of a given Principal, for any o- 
ther IT ime. | | 

Rule. Tate Parts, fir the Time required, out of the Time 
ed. 

Thus, if the Intereſt of 379 J. 15 s. for 12 Months, at 5 per 
Cent, is fo many Shillings, then for 6 Months, it is the Z of fo 
many Shillings, or ſo many Six-pences ; and for 4 Months the 
of it, or fo many Groats, as the Principal has Pounds, 


Exaniple 1. What is the Intereſt of 279 J. 11s, for 4 
Months, at 5 per Cent. © 


210) 2719 . 11 


3} 13 19 6 


— 


1 
Exampie 2. What is the Intereſt of 197 l it 5. for 2 
Months, at 6 fer Cent.? 


2/0) 197 . 17 


OO —— — EY 


„ e 


Kc... An. $5 6: 19:0 


F. xample 
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Example 3. What is 491 J. 17 5. 104, for 5 Month 
per Cent.? f : pads 
20): 491 . 17. 10 


. 


Anſw. 8 


Example 4. What is 279 J. 11s. 8 4. for 7 3 Months, at 4 


per Cent.? | 
2|0) 279 , 11 . 8 


CI 
— 
mo 


23-19». 19 7 


| 1 
For what odd Money is adjoined to the Principal, value every 
205, as 12 d. and leſſer Sums in proportion. 


——_— 
— e 
— 1 — 9 


SECTION VI. 


II. Intereſt for Days. 


To find the exact Number of Days between any two given 
Times, without any Book or Table. 

This is done by carrying in Memory that old Diſtich, viz; 

Thirty Days has September, April, Fune, and Newember ; 

February has T wenty-eight alone; all the Reſt have Thirty 


one. 
And according to this reckoning, the Year contains 365 


Days ; therefore, for Inſtance, | 
To find the Number of Days between the 7th of June 1701, 


and the 15th of September 1703: Say thus, 


From the 7th of Fune 1701, tothe 7th of Zune 1703, is 365 
2 


** —_ * 2 


"—_— 


739 
or two Years, 


From the 7th of June 1703, to the End of the ſame 
Month is 
Then in 97 uly 35 


Aug uſi.— 31 
From which, to the 15th of September, is — 


15 
F ff-3 So 


- * # — p 
8 4 — 
i” Tx = 2223 
— FF _ — OO” 
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So that from the 7th of June 1701, to the 15th 
of September 1703, is TDays 830 

Note. That i Day muſt be added to every 4 Years contained 
in the Time. For every fourth Year, being Leap-Year, Febru- 
ary has then 29 Days. 

After this manner may any Number of Days, even to + or 
+ of a Day, be exactly and readily diſcovered. Now 

To find the Intergſt of any Sum, at any Rate, for any Num- 
ber of Days, obſerve theſe two General Methods. 

Firſt Rule. Multiply the Pence of the Principal by the Num- 
ber of Days, and the Product by the Rate of Intereſt for a Di- 
vidend, which divide by 36500, the Quotient is the Anſwer in 
Pence. 

Otherwiſe, Take the Product of the Pence of the Principal, 
multiplied by the Days, for a Dividend, and the Quotient 4 
36500, divided by the Rate of Intereſt, for a Diviſor, and the 
Quotient of that Diviſion is the Anſwer. 

Example 1. What comes the Intereſt of 192/, 145. 10d, 
for 830 Days, at 5 per Cent. per Annum ? 


20 


555% 1919707100 (5259 
947 4318. 3 


2170 21.18. 3 Anſw. 


—— — —_— 


3457 


——— 


17200 


Example 
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Example 2. What comes the Intereſt of 311 /, 13s. 4 d. to, 
for 315 Days, at 6 per Cent. per Annum ? 


3111133. 4 d. 


20 
6233 
12 
74800 N 
315 ih 
1122000 4 
224400 wh! 
Wy. 
BY | 
6083) 23562000 (3873 Wh 
53130 3242 9 Mn 
44660 „ | tl 
20790 3 
Ee * v1 
2541 1 
The ſecond, which I received from my Friend Mr. Ralhl 
Snow, is, wy | 
Rule. Multiply the Pence in the given Principal, by the Num- 4 


ber of Days, divide the Product always by 7300, and the Quo- 
tient is the Intereſt, in Pence, of that Principal, for that Time, 
at 5 per Cent. per Annum. 


Thus the Intereſt of 192 J. 14 5s. 10 d. for 830 d. at 5 per 
Cent, 


192 
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192 l. 145. 10 d. 
20 | 
3353 
12 
46258 
830 


1387740 
370064 


73100) 383941140 (5259 Intereſt in Pence at 5 fe 
189 Cent, 


434 


691 


— — — 


34 


Whence, to find the Intereſt of the ſame Principal, for the 
ſame Time, at the Rate of 3, 4, 5, 6, 7, Sc. per Cent. 

Add fo many Fifths as the Rate of Intereſt exceeds 5: Or fub- 
tract ſo many Fiſths as it is leſs than 5, I 

The Fifths of any Number are readily found, by multiplying 
double the Numerator, and cutting off the unit Figure of the 


Product. | 

Becauſe ſo many Fiſths of any Number is the ſame with 
twice ſo many Tenths of that Number. 

Now 5359d. being the Intereſt of 192 J. 145. 10 d. for 
830 Days, (at 5 per Cent. as in the laſt Precedent ) let it be 
required, to know the Intereſt of the ſame Principal, for the 
ſame time, at any other Rate, ſuppoſe 3, 4 2, or 6 per Cent. 


per Annum, then viz. 


3259 


A 
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5259 
4 
Ex. 1. , or + being ſubtracted, reſts 1 
the Intereſt likewiſe in Pence, at 3 per Cent. > $1860 
5259 
Ex. 2. One Tenth ſubtracted, reſts 123 8 
the Intereſt at 4 + per Cent. 47331 
— : 5259 
Ex. 3. 12, 3, being added, gives 1081 , 8 
the Intereſt at 6 per Cent. 6311 . 


And the like for any other Rate whatever, 


Of Exchequer-Notes and Tallies. 


Chequer- Notes of five and twenty Pounds did formerly bear 
five Farthings, but now a Penny per Day Intereſt. 

Tallies have been at 6, but now at 5 per Cent, per Annum, 
the Intereſt payable every three Months. 

Example. Unto what comes the Intereſt of two 25 J. Notes, 
from the 27th of November 1702 to this Day, being the 4th of 
January 1712--13 ? 

The Days found, according to the Direction given in the be- 
ginning of this Section, are 403, which at 2 d. per Day Inte- 
reſt, is 3 J. 75. 2 d. as, Viz. 


12lo) 403 


3 


Example 1. What is the quarterly Intereſt of a Tally, v:z. 
Numb, 2704, ſtruck June 11. 1702, for 57% l. at 6 per Cent.? 


408 Of Simple Intereſt. Sect, 6. 


2) 579 
289 . 10 


8168 10 
, 20 


13170 
12 


— 


1 


1160 Anſiu. 8 J. 135. 8 d. 4 


Example 2. What comes the Intereſt to, until the 1oth of 
January 1733, of two Tallies, the Number, Principal, and 
Time, of whoſe Orders are, viz. 

Ne 3081, from Auguſt 5, 1702, for 914 J. 55. at 6 per 
Cent, per Annum. 


20 


— — — 


18285 
12 


—— — 


„— 


219420 
523 Days 


658260 


Anſw. 78 l. 125. 438840 
1097100 


73) 1147566160 (15720 
4t7 3144 
525 12) 18864 


146 15712 
5 1 
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No 5792, ſtruck May 22, 1703, for 379 l. 10 5. at 5 per 
Cent, per Annum, 


20 
7599 
12 

91080 "1 

1 

233 i 

— * Wi. 

| 8h 

273348 1 

182160 

: 1 9 

Wh | 

73) 212516[40 (2907 il | 


* ak . i 


516 12:2. 3 El: 


602 242 3 1 
! 


1A LES 


Jumple Intereſt. 


Serving at any Rate for any Time. 


SE C- 


Sect. 7. 


© o A a g 


] 


SECTION VII. 


At 3 per 
Cent. 


—ͤ A HE — __  o_ 


,000082192 
ne 
„00024657 

„000328768 
,0004 10960 


000493152 


„000575344 
006575 36 


„000739728 
„000821920 


,000904112 
,000986304 
,001 0684.96 
„001150688 
001232880 
„001315072 
001397264 


„001479456 
001561648 


001643840 
001726032 
001808224 
„001890416 
001972608 
»002054800 
,002136992 
5002219184 
„02301376 
„002383568 
„002465 760 
2002947952 
,002630144 
„002712336 
„002794528 
„002876720 
002958912 


Intereſt. 


| 


,0001 09589 
„00219178 
,00032 8767 
,0004 38350 
„000547945 
,0000575 34 
„000767 123 


„00876712 


,00098630o1 
,001 095 890 
,001205479 
,001 315068 
001424657 
„001 534246 
„001643835 
001 753424 
„00 1863013 
„00 1972602 
„002082192 
002191781 
„00230 1370 
„002410959 
„0025 205 48 
„002630137 
02730726 
„002849315 
0295 894 
003008 493 
,003178082 
,003 287671 
„003397260 
03 506849 
„003616438 
„003726027 
„003835616 
003945205 


Gg g 2 


411 


At 5 per 
Cent. 
,000136986 
000273972 
,0004 10958 
0005 47944 
,000084930 
,000821916 
,000J; 8902 
,001095888 
„001232874 
,001 369860 
,001506846 
00 1643832 
00 1780818 
„001917804 
02054790 
„002 191776 
„002328762 
„00 2465 748 
„002602734 
„002739720 


„002876706 


„03013692 
„003 150678 
03877664 
„003424650 
„003 561636 
„03698622 
„03835608 
„03972597 
»0041 09580 
„0042465 66 
04385552 
„0045 22538 
04659524 
„0047865 10 
,00492 3490 


Days 


8 


1 18 Ra KN » vo» 


S 0 Ons 


t. 


OS ©4 Fo +> 06 = Ar 


At 6 per 
Cent. 


— — — — 


00 164383 
„00328766 
„000493149 
,00005 75 32 
„00821915 
„000986298 
„001150681 
001315664 
5001479447 
00 1643836 
„001 808219 
200 1972602 
„002136985 
„002301368 
„002465751 
„002630134 
002794517 
„00295 8890 
„003123253 
„003287636 
„00345 2019 
003616402 
„003780785 
„003945 168 
„004109551 
004273934 
04438317 
„00400 2600 
„004766983 
„00493 1366 
„005095749 
,005 2601 32 
085427715 
005 588798 
005753181 
005 867564 


Intereſt. 


At 7 per” 


Cent. 


000191781 
,000383562 
5008575343 
000767124 
,000958905 
.001150086 
001342467 
001534248 
„001726029 
„001917810 
„oo 2109591 
5002301372 
88 


„002684934 
„02876715 


„003068496 


„003260277 
„00345 205¹ 


03043839 


„003835620 
004027401 
„004219182 
004410963 
004602744 
004794525 
co4986306 
005 178097 
05 309878 
05 561659 
5005753440 
„005945221 
006137002 
„006328783 
„0065 20564 
„0067 12345 
,0 06904126 


Sect. 7, 


At 8 per 
Cont. 


„000219178 
,0004 383 56 
,000057534 
,000870712 
„00 1095 890 
„001315068 
,001 534246 
001753424 
„500 1972602 
„002191780 
„002410958 
„002630136 
„002849314 
„003068492 
„003 287670 
„03506848 
„003726026 
003945204 
„004164382 
„0043835 60 
„04602748 
„004821926 
,00504 1104. 
,00520028 2 
005479460 
„005698648 
„05917826 
„006136004 
„006355182 
„0065 75 360 
006794538 


„0070 13716 


„007122894 
007342072 
„07561250 
„007780428 


Days 


At 3 per 
Cent, 


,003041096 
,003123288 
903205479 
„03287671 
00 3369863 
003452055 
0035 34246 
„003616438 
„00 3698629 
„003780821 
„003863013 
003945205 
004027397 
004109589 
004191780 
„004273972 
04356164 
004438355 
004520547 
,004602739 
„004684931 
004767123 
004843314 
004935400 
„005013698 
»005095590 
„005 178082 
005 260274 
005342495 
005424657 
oo 506849 
„O05 589041 
005671233 
005753424 
„005835616 


Intereſt. 


| At 4 per 


Cent, 


„004054794 
„004164382 
004273972 
„004383561 
004493150 
004602739 
„0047 12328 
„004821917 
„004931506 
,005041095 
005 150684 
„05 260273 
,005 369862 
005479451 
005589040 
,005698029 
,005808218 
00591 7507 
„006027396 
1 ,000136985 
006246574 
„0063 56163 
064657 52 
006575341 
006684930 
„0067945 i 
| ,000904108 
„00701 3697 


„007232875 
007242404 
„007452053 
007561642 
007671231 
„007780820 


413 


At 5 per 
Cent. 


„05060482 
005197468 
000337454 


000474440 
00061 1426 


006748412 
„006885398 
007022384 
„007 159370 
„0/7 296356 
„07433342 
007573328 
„007810314 
„007947300 
„08084286 
008228272 
„008358258 
008495 244. 
„008632230 
„008769216 
„008906202 
»00904.31 88 
909180174 
„009316160 
9453146 
009500132 
„509727118 
0986404 
010001 090 
„010138076 
„010275062 
010412048 
919549034 
„010686020 
010823006 


Days 


f 1. i} 
| ' 


At 6 per 
Cent, 


— 


„006082191 
006246574 
006410957 
00657 5340 
06739723 
„00694106 
007068489 
„007232872 
807397255 
„07561638 
„007726021 
„007890404 
,008054777 
„008219170 


008876712 
209041095 
009205478 
,009369861 
0095 34244 
,009698627 
,009863010 
,010027393 
010191786 
0 10356169 
,010520552 
,010084935 
,010849218 
01 1013701 
011178084 
011342467 
„011506850 
011671232 


008712329 


Intereſt. 


At 7 per 
Cent, 


„„ 


.. 


2709590 
„007287688 
007479468 
„00767 1249 
„007863030 
„008054811 
008240592 
008438373 
0086301 54 


„8321935 


009013716 
09205 497 
009397278 
,009589059 
5009780840 
009972621 
5010164402 
010356183 


5010547954 
01073973 

1093152 

5011123307 
5011315188 
011506969 
011698750 
„011890531 
„0120823 12 
„012274103 
„012465 884 
ol 2657625 
„012849406 
„013041187 
013232968 
013424949 


013015759 


og 109589 
„008328767 
008 547945 
5008767123 
08986301 
09205479 
009424057 
009643835 
,00986301z 
50 10082191 
0 1030 1369 
0105 20547 
810739725 
01095 8903 
5011178081 
0113972 

ane 
011835615 


012054793 
„012273971 
012493149 
012712327 
012931505 
5013150683 
013369861 
0135 89039 
„013808217 
014027395 
014246573 
014465751 
014684929 
01 4904 107 
015123285 
015 342463 
0155616 


Da 


* 
* 
3 

* 


CY 


Intereſt. 


115 


At 3 per At 4 per At 5 per 
Cent. Cent. Cent. 
505917808 007190409 010959992 
1] gooboooooe 5007299998 „011096978 
6082192 oog 411233964 
1 „006164383 „0075 19176 012370950 
249575 007628765 013507936 
1 ,006328767 007738758 013644922 
006410959 007848343 013781908 
| 2006493151 2007957932 013918894 
| „006575343 0080675 21 014045880 
„006657535 „008177110 „014182566 
ö „006739727 008 286699 „5015119552 
„06821919 ,008 396288 ,015256538 
| 006904110 008505877 015385524 
50069863 13 „008615466 5015522510 
| ,00706849; ,008725055 „015669496 
87 „207150687 „008835014 „015806482 
88 5007232879 oo8944603 015943468 
89 »007315071 »009054192 016080454 
go 07397 203 l l 2019317440 
I oo 0092733 80 01638442 
„ |  —Mokbo-- 7 Mous- 
3 »007 590000 „O I DOOOOOO 701 2500000 
6 015000000 »020000000 »0250C0C00 
9 »022500000 ,030000C00 5037 500000 
HR -Years, &c.- -Years, &C.- -Years, &C.- 
I 030000000 ,040000000 ,050000000 
14 »037 500000 o 0000000 ,002500000 
12 045000000 ,060000000 ,07 5000000 
14 »05 2500000 ,070000000 087500000 
2 ,060000000 ,080000000 , 1 00000000 
24 „067 7oο' Ogooooooo , 112500000 
24 07 5000000 , 100000000 , 125000000 
24 „082500000 „I loooocoo 1375 ' ͤ 
3 »090000000 , 120000000 , 150000000 
34 »0975 00000 , 130000000 ,162500000 
32 » 105000000 „ 400OCOODO „173000000 
34 ,11 2500000 150000000 187500000 


Days 38 


W202 0 » ww be: ot 
eser OO {IH Ow | 


Sn 


eren 


7 


At 6 per 
Cent. 


5011835676 
„011999999 
012164381 
„012328765 
012493148 
012657531 
„012821914 
„012986297 
013150680 
013315063 
013479446 
013643831 
013808214 
013972597 
014136990 
014301363 
014465746 
„014630129 
014794512 


019550895 
— Months 


oi ooo 
,0 30000000 
045 000000 
-Years, &C.- 
,060000000 
o/ ooo 
,090000000 
, I05000000 
, 120000000 
135000000 
, I 50000000 
, 1650000900 
, 1 860000000 
, 195000000 
, I 00000000 
225000000 


Intereſt. 


At 7 per 
Cent, 


013807531 
014009312 
014192093 
014383874 
014575655 
014767436 
014959217 
015150998 
2015342779 
015534560 
015726541 
„015918522 
016100303 
„016292084 
„016483865 
„016675646 
0 16867327 
017059208 
0 17250989 
2017442770 
—Months--- 
017500000 
» 035000000 
»05 2500000 
A the. 
»070000000 
,087500000 
, 105000000 
, 122500000 
, 140000000 
„15 7500009 
,1 7 5000000 
,192 500000 
, 21 0000000 
, 227500000 
, 245 000000 
,2 62500000 


Sect. 7, 


At 8 per 


Cent. 
0157808 19 
„015999997 
5015219175 
015438353 
01 5657531 
015876709 
016095987 
„016315 165 
016614343 
016833521 
01 7052699 
017271877 
5017491055 
017710233 
5017929411 
020 1485 89 
„020367767 
0205 86945 
„020806123 
021025301 
—Months-- 
020000000 
»240000000 
,960000000 
-Years, &C.- 
,080000000 
, 100000000 


„120000000 


„140000000 
, 160000000 
„180000000 
, 200000000 
„220000000 
240000000 


5260000000 


, 2 80000000 
300000000 


Expli- 
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E xplication. 


The firſt Column of every Page being Time, againſt it 
ſtands the Intereſt of one Pound for that Time, at the Rate 
per Cent. ſpecified on the Top of the Column, and at the ſame 
View you have the Intereſt of 10/, 100 l. ioo J. and all in 
one Line. Let the Intereſt of 5007. for 73 Days at 5 per 
Cent, be required ; turn to 73 Days, and againſt that, under the 


Rate of 5 per Cent, it appears that 


J. J. 3 
1 is 010 or 2 2 
10 is .10 or 83 0-5-8 
100 is 1. oo or „e 
HY Or 1. 02 2 4 


So that one Pound after that manner being found to be the 
Intereſt of an 100 /. at 5 per Cent. per Annum for 73 Days, 5 
times that Money, to wit, 5 J. muſt therefore be the Intereſt of 
500 l. Again, if the Intereſt of 111 J. at the ſame Rate and for 
the ſame Time were required; take the Total of the above 
Sums for an anſwer, being 1. 11, or 1/. 25. 2 d. Z. So that 
let the given Principal be what Number of Pounds, Shillings, 
and Pence it will, it may be either taken in Parts, as 111 J. a- 
bove, or by multiplying the Intereſt of one Pound by the given 
Principal; ſo that no Sum at any of the inſerted Rates or Time 
can require more than one Multiplication. And although this is 


calculated only for three Years 3, beyond which time Simple In- 


tereſt ſeldom happens, yet the Intereſt from thence for any 
longer Time may as eaſily and readily be found, viz. 

Example 1. Unto what amounts the Intereſt of 79 J. 15 5. 
for 6 Years r and 73 Days, at 6 per Cent. per Annum © 


ears 
: we the Intereſt 47 
2 * 1 
1e one Pound for 32 73 Days. 


.402 the Intereſt of one Pound at the given 
Rate and Time, which multiplied by the 
Principal, produces the Anſwer. 


H hh 79 


Exchange. Sect. 8. 


79 75 
402 


2 


£3959 
31900 


32,5950 Anſw. 361. ors. 2 d. +. 


Likewiſe may the Intereſt of any Sum at any other Rate per 
Cent. whatſoever, be readily found according to the DireCtions 
in the laſt Head, in the Rule of Intereft for Days. 

Example 2. What comes the Intereſt of 432 J. 105. for 
Year ; at 4 J. + per Cent, per Annum ? 

Firſt take the Intereſt of one Pound for the? 
given Time at 5 per Cent. per Annum, which is 8 
From which ſubtracting one Tenth 


0625 


625 


gives the Intereſt of one Pound at 4+ per Cent. — 5625 
Multiply'd by the en Principal — 43255 
28125 
11250 
16875 
22500 


— 
— 2» ů 


Anſio. 241, ob 5. oõ d. 4 245328125 


SEC TILON VII. 


of EXCHANGE. 


N London, and throughout England, Accounts are kept 

in Pounds, Shillings, and Pence Sterling, and are caſt up 
as Flemiſh and French Money are, by 12 and 20, and the Ex- 
change made with all places by Pence, i. e. giving ſo many 
Pence Sterling for the Pieces on which the Exchange is made, 
<__ 

Po, tugal. and with it in Shillings and Pence, on their 
Wile. 


4 


2. Ant- 
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2. Antwerp, Hamburgh, &c, Countries bordering upon 


Flanders and Holland, and with them by the Pound of 20 5. 
Sterling. 

3. Ireland, and with it by the Hundred Pound. 

II. The principal Places where the Courſe of Exchange is 
ſettled, and in what Denomination they exchange with Lon- 
don, you may find in the 3d Chapter of Mr. Kerſey's Appendix; 
but the Places to which there is a more conſtant Courſe of Ex- 
change from London, are 
In 1taly, 

Genoa, Leghorn, Venice, &c, 

Genoa and Leghorn exchange with London by the Dollar, or 
Piece of Eight ; Fades by the Ducat. | 

Genaa and Leghorn keep their Accounts in Livres, Solz, an 
Deniers, 5 Livres a Piece of Eight at Genoa, and 6 at Leghorn, 

The Par of the Dollar, or Piece of Eight, with London, is 
54 d. Sterling. 

In Spain, 

Madrid, Cadiz, Bilboa, &c. 

Exchange alſo by the Piece of Eight, 

The Par being the ſame as Genoa and Leghorn, 


In Portugal, 


Lishan and Oporto, &c. 
Exchange on the Milrea. 
The Par about 65. 8 d. Sterling. 


In France, 


Paris, Lyons, and Rouen. 
Exchange by the Crown. 
But keep their Accounts in Livres, Solz, and Deniers. 


12 Deniers 1 Sol. 
12 Solz Fake Livre. 
3 Livres 1 Crown. 
The Par of the French Crown with London is 45. 6 4. 
Sterling. 
In the Netherlands, | 
Antwerp, Bruſſels, Amſterdam, Rotterdom, Hamburgh, &c. 
Exchange with London by Shillings and Pence Flemih. Ac- 
counts are in theſe Places kept in Flemiſb Pounds, Shillinzs, and 
Pence; by ſome in Guilders, Stivers, and Pennicks. The Fle- 
mifh Pounds, Shillings, and Pence, are divided as our Money, 


' viz. one Pound into 20 5. and one Shilling into 12 4, But, 
| H h h 2 ; 6 Pen- 


420 Exchange. 


16 Pennicks, } 7 Stiver LY 

6 Stivers, | Flemiſh Shilling | N | 
20 Stivers, Guilder * 

6 Guilders, Sone 4 Flemiſh Pound 8 < 
30 Stivers, Common Dol. | 5 
50 Stivers, Specie Dollar | 5 
63 Stivers, . » Ducatoon 400-9; 


The Par between the Flemiſh Pound = Pound Sterling, is 
335. 4 d. But the Courſe of Exchange may, and does vary 
ſome Shillings. 

In the Arithmetical Part, or caſting up of Exchanges, I ſhall 
only inſtance in thoſe with France and Flanders; for as 
London exchanges with France by the Pence, ſo it does with all 
Places in Spain and Italy; and as it exchanges with Flanders, 
at Bruſſels and Antwerp, ſo it does with Germany and Hol- 
land, at Hamburszh and Amflerdam, &c. by the Pound Ster- 
ling, for their Flemiſh Shillings and Pence. 

French Exchange. 

The muſt common Ways of caſting theſe up are two, wiz. 

Rules. Either multiply the given Crawns by the Pence of An 

change, taking Parts fer the Farthings, (i, any be ;) otherwite, 

Take the Aliguet Parts for the Pence of the Exchange out of « 
Pound, dividing the given Crowns by theſe Parts, the Total of 
which is the Anſwer. 

Example. How much Sterling muſt I pay here to receive it 
France 479 Crowns, Exchange at 52 d. Sterling per Crown? 


45. 3 479 Crowns 479 
+ * 93 16 52 
1 958 

0 15 8 2395 

12) 23908 


2J0 2075: 8 


$03. 5:43 8-.3-8 
So that all Exchanges made with London upon the Ducat, 
Dollar, Ducatoon, Florin, Milrea, &c. are worked after the 1 
kant manner, and are no more than fo many ſeveral Queſlions ; 


In 
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in the Rule of Three, or of Practice; for if the above Crowns 
were Ells, &c. you muſt pay as much for them at ſuch a Price, 
as Sterling, for ſo many Crowns at ſuch Exchange. If the 
Exchange is at ſo many Pence and a FraQtion of a Penny, ſee 
my ſecond Example of the 13th Rule in Practice. 


Of Flemiſh Exchange. 


Firſt, To reduce Sterling into Flemiſb. 

Rule. Take the Aliquot Parts for what the Rate of the Ex- 
change is above a Pound, dividing the given Sterling by the ſaid 
2 the Total of which, with the given Sterling, is the Flemiſh 

oney. 

Example 1. One in Antwerp delivering Money by Exchange 
for London at 35s. 6 d. Flemiſh per Pound Sterling, How much 
muſt he pay there to receive here 597 J. Sterling. 


10 5. X 597 

F 10 

65 1 149 05 
[4 2-18 3:6 
1039 13 8 


Anſwer l. 1059 : 13 : 6 FHlemiſb. 

Example 2. A Merchant at Rotterdam has a Bill drawn on 
him for the Value of 673/. 165. 8 d. Sterling, Exchange at 
335. 44. Flemiſh per Pound Sterling, How much muſt he pay 
there ? | 


673: 168 
336 21824 
$49 1-00 +4 
1423 : 01:31 


101. 
3 4 


©] = — 4 


Anfw. 11231. 1s. 1 d. 4 Flemiſh. 


Secondly, To reduce Sterling into Guilders. 

Rule. Reduce the Sterling to Flemiſh, by the foregoing Rule, 
which Flemiſh Money multiply by 6. 

Example. If 397 J. 15 s. Sterling, Exchange at 34s. 8 4 
Flemiſh per Pound Sterling, were remitted to Am/terdam, How 
many Guilders, Stivers, &c. may be received at the ſaid Rate 
of Exchange ? 


IC 


422 Exchange. Sect. 8. 


10 4. 1 397: I5 
4 198: 17 : 06 
I 79.21.43. a0 

13 : 05: 02 


1 
7 
I 
T 


689 : 08: 08 
6 


— 


Guil, Stiv. — 
Anſw. 4136 : 12 4136 : 12: oo 

Thirdly, To reduce Flemiſh to Sterling. 

Rule. Reduce the given Flemiſh Sum, either into Pence, tws 
Pences, three Pences, Graats, or Six-pences, &c. which make a 
Dividend; then reduce the Rate of Exchange to the ſame, which 
take for a Diviſor, and the Quote of that Diviſion will be the 
Anſwer in Pounds Sterling, the Remainder being valued accordi ng 
to My. Winga &'s 5th Rule of the 75th Chapter. 

Example 1. A Merchant at Bruſſels delivers 579 J. 10 s. 
Flemiſh, Exchange at 35 s. 6d. to receive at London one Pound 
Sterling, How much Sterling muſt he receive? 


35 26 995-0. 
2 40 
71:6 ＋ 71) 23180 (326: og : 06 | 
80 
460 
Anſw. 326 : 09 : 06 34 


Example 2. How much Sterling muſt be here paid to receive 
in Hamburgh 836 l. 8s. 4 d. Flemiſb, Exchange at 36 5. 8 d. 
Flemiſh per Pound Sterling. 

36 8367 844 
6 60 


110 50185 Groats 


Anſw. 4561, 45. 64. 

Fourthly, To reduce Guilders, Stivers and Pennicks inte 

terling. 

Rule. Reduce the ſaid Guilders, Stivers, and Pennicks into 
Pence, Two Pences, or Groats, Thich divide by the given Rate of 
Exchange (when reduced to the ſame Name,) and the Durtient will 
be Mund, Sterling. 
Pate. That 49 FVlemiſh Pence make one Guilder. F. 
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Example 1, A Merchant at Rotterdam delivering 148g 
Guild, to Stiv. 8 Pen. for London, Exchange at 35 f. 7 d. I 
demand how much Sterling he may draw the Bill for? 


1489 : 10: 8 
40 
427) 59581 (139 : 10 : 8+ 
1688 
407 1 


n 


228 Anſto. 139 : 10: 8 N 
Guild. Stiv. 

Example 2. How much Sterling is equivalent to 4372: 10, 
Exchange 36 s. 4 d. Flemiſh per Pound Sterling? 


3 
109 Groats 109) 43725 (401: 2; 11 + 
125 : > 
16 


Or more ſhort. 


When the Pence of the Exchange are ſo many, as that 40 
( which are the Flemiſp Pence in one Guilder ) is an Aliquot 
Part thereof. 

Rule. Divide the Guilders, Stivers, &c. by that Aliquot Part, 
and the Quote is the Sterling- Money in Pounds, Shillings and 
Pence; but to reduce Sterling into Guilders, Stivers, &c. multi- 
ply by the aforeſaid Part. . | 

Example 1. How much Sterling, at 36s. 8 d. Flemiſh per 
Pound Sterling, muſt be paid for 1587 : 10 Stivers? 

1111587: 10 ELD 


144: ;-06. : 04: 11 Anſiu. 144: 06: 04 2 
Example 2. Exchange at 335. 4 d. Flemiſh per Pound Ster- 
ling, How many Guilders, Stivers, &c. may I draw for 179 /. 
175, 104, Sterling? 


129 2-17 2-50 
Guild. Stiv. Penn. 10 


Anſw, 1798 : 18 ; o5 1798 18: 0 


Here 
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Here note, That when the Rate of Exchange is at Par, then 
the Proportion between their Money and Ours, is the ſame as be- 
tween their Cloth- Meaſure and Ours ; for as five of their Ells 
make three of Ours, ſo, at ſuch Exchange, five of their Flemiſh 
Pounds make three Pounds Sterling, or 500 l. Flemiſh, 300 J. 
Sterling. 


Of Gain or Loſs by Exchange. 


Note. That when Exchange is made with Tah, France, 
Spain, &c. with which, as aforeſaid, London exchanges for ſo 
many Pence for their Pieces, the Gain thereby is ſo much the 
more, by how much the Courſe of Exchange runs low ; be- 
cauſe it is evident, that I can receive more Ducats for 500 /. 
when the Exchange is at 53 d. than at 56 per Piece. 

But when I remit for Flanders, or Holland, with which 
London exchanges on the Pound Sterling, the higher the Ex- 
change is above Par, the more we have the Advantage of Gain ; 
for according to reaſon, I may receive more Hemiſb Money for 
1000 /, Sterling, when the Exchange is at 365. 8 d. than at 
35 5. 4 d. for at 35 5. 4 d. I gain but 25. per Pound; but at 
36s. 8d. Flemiſh, I gain by Exchange 3 5. 4 d. for every 
Pound Sterling I remit, | 


SE ©: 


SECTION 
Decimal Tables for FLEMISH Exchanges, 


IX. 


at the moſt uſual Rates of Exchange. 


Rate of 
Exchan. 


5. 
32 


d. 


OO W HH 


3 


+24 


——_ 
Ea iii 


The Value of 


Pounds 


Ster- 


ling in Pounds 


Flemiſh. 


F ee m . ̃ . OE EEE ENT E EE RE 


3-65 
6041666 
6083333 
6133 


6166666 
6208333 


. 
6291666 
6333333 
0275: 5 « 
. 6416666 
0458333 


662 


6666666 
6708333 
OS +» 
6791666 
6833333 
8 
69 16666 
6958333 


7041666 
7083333 
3 
7166666 


Iii 


The Value of 
Pounds 
miſb in Pound: 
Sterling. 


a 
6233766 
6217616 
6201850 
6185567 
6169665 
6133846 
6138107 
6122449 
6106870 
6091370 
6075949 
6060606 
6045343 
6030150 
6015037 
6 


Fle- 


5985037 
5970149 
5955335 
5940594 
5925925 
5911330 
5896806 
882352 
5867970 
5853658 
.58 39410 
5825242 


425 


Rate b 
al 


426 


| 
| 


G 
. 


32— 


33 


—== 
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A Decimal Table 


The Value of 
Pounds Ster- 
ling in Guild- 


ers. 


| 


The Value of 
Guilders in 
Pounds Ster- 
ling. 


— — — 


10416666 
10389610 
10362694 
10235916 
10309278 
10283775 
10256410 
10230178 
10204081 
10178116 
10152283 
10126381 
10101010 
10079371 
100502 50 
, 1002 506 1 
5 5 
09975061 
09950248 
09923558 
.09900990 
09876541 
09852216 
09828011 
09803921 
29779951 
09756006 
09732360 


909708736 
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O Se O & 
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for Flemiſh Exchanges. 


The Value of 


Pounds Ster- 


ling in Pounds 
Flemiſh. 


7208333 
a 
7291666 
7333333 


73752 
7416666 


2 
7666666 
7708333 
„ 
7791666 


7533333 
TOTS < x. 


8166666 


823 


8375 
8416666 


8458333 


1112 


W — — — — — D — — — — — H — — — — — — —— — D — — — — 


7458333 
. | 


7583333 | 


7916666 


8208333 


129 6% 
8333333 


The Value of 
Pounds He- 
miſh in Pounds 
Sterling. 


— — — — C— 5 


5811138 
579710 
5783132 
5769230 
5755395 
5741621 
5727923 
5714285 
5700712 
5687309 
5073758 
-5660377 


5647068 


5633802 
5620609 
5607476 
5594405 
5581395 
5568445 
5555555 
5342725 
5529954 
5517241 
5504587 
3491990 
5479452 
5466970 
545454 
5442176 
5429864 
5417 


— — 
nd 


| 
b 
$ 
un 


7 
. 
if 
1 
; 
it 
* 
$ 
} 
0 
14 
4 
{4 


[ 

| 
” 
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A Decimal Table 


The Value of 
Pounds Sterling 
in Guilders. 


The Value of 
Guilders in 
Pounds Sterl. 


09685231 
09661835 
09638553 
09615383 
99592325 
09569368 
9546538 
.0952 3808 
.09501186 
.09478681 
09456263 
9433961 
09411763 
09389671 
09367681 
09345793 
09324008 
09 302325 
09280741 
09259259 
09237875 
09216590 
09195402 
09174311 
09153316 
09 132420 
09111616 
.09090909 
.09070293 
-09049773 
09029345 
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Rate 


#5 
IM: 
# 
* 
139 
1 
— 5 
1 
1 
>: 
. 0 
% 1 
N 
. = 
4 
5 


Sect. . 

Rate of 

Exchan. 

4. 

37:7 
I 
2 
3 
4 
5 
6 
7 
8 
9 
IQ 
II 

36. 
I 
2 
3 
4 


The Value of 


Pounds Sterl. in 


Pounds Flemi/+. 


A — — — — — EE ROO — — — — — 


FEST” 
.8541666 
3583333 


8625 


8666666 
8708333 
8 
8791666 
8833333 
8875 


89 16666 
8958333 


9041666 
9083333 
1 


9166666 


for Flemiſh Exchanges. 


The Value of 
Pounds Fl. in 
Pounds Sterl. 


5405405 
5393258 
5381166 
5369127 
5357143 
5345211 


5333333 


3321508 
5309734 


5298013 


5286343 
5274725 
5263157 
5251641 
5240174 
5228768 


5217391 


Rate 


A Decimal Table. Sect. q. 


Rate of The Value of The Value of 55 
Exchan Pounds Sterling Guilders in 4 
in Guilders. Pounds Sterl. 
3; 1 
37 — II . I.-.. | .09009009 4 
I 11 „ 125 08988763 : 
ii 08968610 5 
3 | 11. 17308948545 | 
4 It «$55 55 08928571 : 
5 11 225 . 08908685 | 

&. 115 28> 08888888 

7 111 08869180 

8 „ 08849556 

9 11 * 08830021 

10:21 204% .08810571 

11 | 11 375 08791208 

38 — 11. 88771928 

I 11. 425+ + | ' 08752735 

2 3 7 .08733624 

9-7 11 073 - .08714596 _ 
4 E . 0869651 
T he E xplicatin. 


The firſt Column ſhews the Rate of tlie Exchange from 327 
to 38 5. 4 d. and is extended no faither; for a Regulation being 
made of the Coin, it is not probable it will riſe higher, or fall 


lower than thoſe Limitations, 
2. The ſecond Column on the Left-hand, ſhews the Value 


of Pounds Sterling, expreſs'd in Pounds Flemiſb, whereby, at the 
&rſt View, vou diſcern what is the Amount of 1, 10, 100, 1000, 
Sc. to ten Millions of S erling, in Pounds Flemiſh, at any of 
the inſerted Rates of Exchange: For Example, if the Exchange 
is at 35 5. 2 d. one Pound Sterling, being equivalent to one 
wound fifteen Shillings and I wo-pence at one view; therefore i! 


appears that 


. J. 1 

10 l. Sterling makes 17 : 11: 8 

100 54 16:8 ND 
4. 1 000 i 


Al\ 


3 
* 
3 
«BE 
-, A 
4 8 8 
Fo) 
2 J 
37s 
* 
"v2 
WY 
* 
* 
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All which Flemi/þ Monies are found in the Line againſt the 
ſaid given Rate of Exchange: But if the Sterling- Money, for 
which the Value in Pounds Flemiſb is required, conſiſts of odd 
Pounds, or hath Shillings, &c. annexed; then multiply the 
Flemiſh Money, at the given Exchange, by the Sum in Sterling, 
and the Product anſwers the Queſtion. Thus 67 J. 10s, Ster- 
ling, multiplyed by 1,75833, the Flemiſb Money at 35 : 2, 
makes 118/. 13s. 9 d. Flemiſb. 

3. The third Column on the Left-hand Page ſhews the Va- 
lue or Amount of Pounds Flemiſb in Sterling, after the ſame 
manner as the ſecond ſhews the Value or Amount of Pounds 
Sterling in Flemiſb Money: 

For Inſtance, 


At the aforefaid Exchange of 35 s. 2 d. I ſee that one Pound 
Flemiſh being equivalent to .5687 209, or J. 115. 4 d. Ster- 
Therefore 10 Flem. makes 5.687209, or 5: 13: 9 ling 

100 J. 56.87 209, or 56:17: 6: very 
and 1000 568.7209, or 568: 14: 5: near 

But if your Flemiſh Money, the Value of which is required 
in Sterling, conſiſts of odd Pounds, or hath Shillings, Sc. an- 
nex'd, multiply the ſame by the Sterling, as before directed. 
and the Product of ſuch Multiplication anfwers the Queſtion ; 
ſo the Exchange being at 35s. 2 d. 137 l. 105, 

Flemiſh, multiplied by .5687209 Sterling, produces 78 7. 
19912375, or 78 J. 45. ＋ Sterling. 

4. The 5th Column, or the ſecond on the Right-hand Page, 
ſhews the Value or Amount of Pounds Sterling in Guilders, or 
what Number of Guilders I ought to receive, or pay, for any 
Sum of Sterling, at any of the inſerted Rates of Exchange; 


For Example. 
At the aforeſaid Exchange of 35 5. 2 d. it appears that 1 
Guilders, 10 Stivers, and 8 Pennicks, are equivalent to ont 
Pound Sterling; as likewiſe, that 


Guild, Stiv. 5 

300-3 10 -:; are to 107 

105 5 to loo g Sterling. 
105 50 to 1080 N 


If the Sterling-Money is in odd Pounds, or hath Stütlings, 
c. annexed, you are to multiply the Guilders correſponding tc 
the Rate of Exchange by your Sterling Sum, as above direfted , 
ſo 1321. 10s. Sterling, Exchange at 35s. 2 4. will be four 
to make 1397 Guilders, 17 Stivers, 8 Pennick 7 

V. 16 


— 
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V. The laſt Column ſhews the Value of Guilders in Pounds 
Sterling, or how much Sterling I ought to receive, or pay, for 
any Number of Guilders, at any of the ſpecify'd Rates of Ex- 
change. 

So a the aforeſaid Rate of Exchange, viz. 35 5. 2 d. one 
Guilder being worth ,09478681, or 1 5. 104. 4 Sterling; 


T herefore, 
* 8 
10 make 9478681, or 18 : 11 : $5Sterling 
100 9.478681, or 1 er 
1000 94.78681, or 94:15: 8: near 


If your Guilders be in odd Numbers, or have Stivers annex'd, 
multiply them alſo by the Value in Sterling correſponding to 
the Rate of Exchange, and the Product will anſwer your De- 
mand. 
Guild. Stiv. Penn. 

So 1327 : 17 : 8, Exchange at 35 5. 2 d. being multi- 
ply'd by . 09478681, amounts to 132 J. 105. Sterling, as a- 
boveſaid. 

Note. The Reaſon of the Tables being calculated ſo high, is, 
That you may be more exact in long Sums, tho' you'll 
ſeldom have occaſion to make uſe of more than five or fix 
Figures. And the Dots placed to the Right-hand are inſer- 
ted for the more eaſy and ſafe Obſervation of large even 
Sums. But if the caſting up of odd Sums ſhould be thought 
as troubleſome to be effected by theſe Tables, as by the 
common Method of doing them, (tho' in all caſes perform- 
ed by one ſingle Multiplication) yet even Sums moſt com- 
monly happening in Drawing and Remitting by Exchange, 
the Uſefulneſs of theſe Tables will be ſufficiently manifeſt, 


7 SECTION 3 
Of MEASURING. 


HE various Kinds of which, are Three, v:z. 
I. Lincal. called (by Workmen' Running Meaſure, in 
that it reſpects Length only, the Parts of which are 
12 Inches, 1 Foot, 
3 Feet, $3 Yard, 
& 16 f Feet, 1 Red. 


I II. Su- 
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II. Superficial, or Square Meaſure, in that it reſpects Length 


and Breadth, the Parts are, viz. 
144 Inches, ©1 Foot, 


72 Inches, Z a Foot, 
36 Inches, + of a Foot, 
48 Inches, | | + of a Foot, 


18 Inches, > L a quarter of a Foot, 
272 4 Feet, ) 1 Rod, 
136 + Feet | |5 a Red 

Inches 

1226, or 9 Feet, J (1 Yard: 

| Note. That in dividing by 272 Z, which reduces Superficial 
Feet to Square Rods, Workmen take no notice of the 4 of the 
Foot, dividing only by 272, which gives the Content a little 
too much, 


III. Solid, or Cube Meaſure, reſpecting Length, Breadthz 
and Thickneſs ; whoſe Parts are, 


Inches 
1728, 1 Foot, 
1299, 2 of a Foot, 
864, z of a Foot, 
432, Cc. 1 of a Foct, 
27 Feet, 1 Tard. 
Of Superficial Meaſure. 


A General Rule. 


Multiply the Length by the Breadth, and the Product is the 
Superficial Content. 


Demonſtration. 


For if a Line, A B, being divided info any Number of 
equal Parts, be moved conftantly at right Angles with another 
Line, BC, divided into any other Number of ſuch equal Parts, 
as are in AB; it will, when advanced to any Part of B C, 
deſcribe thereby as many equal Squares as there are Parts in it : 
And if moved on farther, to the next Part, ir will deſcribe as 
many more Squares, and fo the ſame Number of Squares will 
be as often deſcribed, as there are Parts in the Line, B C; and 
conſequently there muſt be as many Squares in the Surface, made 
by theſe Lines, as there are Units in the Product of the Parts 


of the two Sides, 
KEE Now 
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8 . 5 
1 — 1 

— — (— — ET 

C 

bh 


Now the Square of any thing is found three feveral Ways, 
diz. 
1. By Decimals, 
2. By Aliquot Parts, 
3. By croſs Multiplication. 

All which I ſhall promiſcuouſly uſe in the following Exam- 
ples. But the Jatter of the Three is uſed by moſt Workmen, 
except Glaziers, whoſe Foot being decimally divided, they caſt 
up the Content of their Work bi Decimals. 

How to multiply by the two laſt, fee my 4th Head in Mul- 
tiplication, 

Note. 7 he Content of the Wark, is given either by the Foot, 


the Yard, the Square, or the Rod, viz. 
J. By the Foot. 


Glazing and Maſonry. 


Dimenſions are taken in Feet and Inches, the Content given 
ber Foot. iquare, 
In Glazins, 
Example. Row many Feet of Glazing are there in that Pan: 
0 f Glaſs which is 4 Feet 5, and 2 Feet 42. 


* 
254 2 


158 


r. IE 


1210 
903 
10, 890 Anſwer, 10 f. ,890 
In Aaſonty. 
* ie. Suppoſe a Yard pav'd with Free- ſtone, viz. Length 


eet 4 Inches, Breadth 19 Feet 7 Inches, How many 
Snare Feet 7 2 2 


E 


h 
* 


1 
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: 22 . 4 = 1 5 
198 7 
424.4 
14 
Sf 
Feet In. Part. 
437. 4 + 4 Facil. 437 . 4 « 4 
But if only the Breadth was given, and it were required 
how much in Length will make a Foot Square, fee Mr. Kerſey's 
51ſt Queſtion of his roth Chapter. 
IT. By the Yard. | 
Painting, Foynery, Plaiſtering, &c. 
Dimenſions are taken in Feet and Inches; but the Content 
given in Square Yards, found by dividing the Superficial Feet 


by g. 


In Painting, 
Feet Inch, 
Example. The Height of a Room being 12 . 4, an! 84 
Feet 11 Inches about, How many Square Y ards ? 
84 . 11 about 


12. 4 high 
1019 0 
„ 
9) 1047 4 8 Ya. Feet. Inch. Part. 
116: 3 3 $ Aw. at6-$ >-3.. 4 
oynery. 


Example. How many Yards of Wainſcot does that Room 
take up, whoſe Height is 12 Feet 3 Inches, and Compaſs 104 
Feet 6 Inches ? 

Feet Inch, 
104. 6 
„ 


1241 0 
3 
1 


7 1 280 1 
5 Tar. Feet. Inch. Part. 


Anſw, 142. 2. 16 
Plaiſtering. 


6 
-:76- 
K k k 2 


142 2. 


> | 
- 
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Plaiſtering. 
Example. How many Yards in a Cieling 47 Feet 4 Inches, 
Parts long, and 18 Feet broad ? 


47 -» 4+ 7 jou 
18 broad 


284. 3 6 


3 
9) ie ro 6 


94. 6. 10. 6 Tar. Feet. Inch. Parti. 
816 6 
Under this Head you may further note, that if you multiply 
the + Part of the Length, by the 4 of the Breadth, the Product 
will be the Content in Square Yards, it being the ſame to take 
; of Lineal, as of Superficial Meaſure. 
III. By the! Square. 


Partitioning, FHlcoring, Roofing, Tiling. 
Dimenſions are taken in Feet, and Inches, but the Content 
or Value is by the Square of 10 Feet, done by cutting off two 
Fioures ol f the S perficial Feet towards the Right-Hand. 


Partition ing. 


Example, How many Squares are contained in that Work 
which is 199 Feet 10 Inches in length, and 10 Feet 7 Inches 


high ? 


49-549 6 


21,14 , 10. 10 Squares Feet, Inch. Parts. 
nne 
From which ſometimes the Content of Doors and other Va- 


cancies are deducted. 
Flooring. 


Example. A Floor being 49 Feet, 7 Inches, 4 Parts long, 
26 F Ef te Inches broad, How many Squares? 


49 


Se&. 10. 


137 


Anſw. 13,14. 84 
Roofing. 
Example. Suppoſe an Houſe 18 Feet 4 Inches in Front, and 
37 Feet 10 Inches in Depth, How many Squares in the Roof? 


37 . 10 
3 
113. 6 
6 
I) 681 , 0 
„ 
6593 7+ 4 
346. 9. 8 added 


Squares. Feet Inch. 
TTV 
Here note, after you have multiply's the Depth by the Front, 
and ſo found the Content of the Ground-plet in Feet, half of 
thoſe being added, gives the Content of a Pitch-Roof, which 
reduce into Squares. | 
V. By the Rod, as in | 
| Brick-Wirk. 


Ditnenſiods ate taken in Feet and Inches, and the Content, 
given per the Square of a Rod of 16 4 Foot. 

The Content of this Work is found in the ſame manner as 
all the other, to wit, by multiplying the Length by the Breadth, 
ood only differs from the former in two things. 

When you have ſo found the Superficial Content in Feet, 
divide it by 272, the Square Feet in one Rod, the Quote is Rods, 
the Content being always ſo given. 

2. That when 'tis more or leſs than a Bricht and g thick; it 
muſt be reduced to that Thickneſs, being always meaſured by 
the Square Rod of a Brick and}. To do which obſerve,” | 

Rule. Multiply the Product of the Length and Height of the | 
Wall by as many half Bricks as it contains in Thickneſs, which 
Product divided by 3, gives the Content of the Mall, 1 Brick 


and 
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and I thick, which ſuperficial Feet divide by 272, the Quote is 
Square Rods reduced to 1 Brick and 7 ; or more ſhort by the fol- 
Inwing Table. 


Brick 
1 Subtract 7 
2 Add Reduce the ſaid 


For 23 Multiply by 2 > Thickneſs to « 
+ £ Multiply by 3 Brick and z. 
6 Multiply by 4 
Ex. 1. Suppoſe a Wall of a Garden 231 Feet about, and 13 
Feet 4 Inches high, and 1 Brick 2 thick, How many Rods? 


213 
13 + + 


_ 


2769 . © 
TW ones | 
- Rods, Feet. 
272) 2840 0 (10. 120 
120 8 
I. 2, How many Rods of Brick- work in that Wall which is 
40 Feet 7 Inches long, and 11 Feet high, being one Brick thick ? 
Feet, Inches. 
40 7 
Ev 


: 1 


3) 446 . 5 
| 148+ 9-9 


272) 297 „ Reds Peet Inches Part. 
V 358-353-014 
Ex. z. If a Wall be 2 54 Feet about, and 12 Feet 7 Inches 
High, and 3 Bricks thick, How many Rods? 
254 
1 7 


— 


3048. © 
127. © 
2 4 4 


Rods, Feet, Inch. 3190 . 2 | 
Anſ. 23 136: 4 2 Rods, Feet, Inches. 
| 272) 6392 ;.4 (231362 4 
1. 952 Wy 
| 13G Of 
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Of folid Meaſure, | 


What reſpects Length, Breadth, and Thickneſs. 

Rule. Multiply the Length by the Breadth, and that Product 
by the Depth. 

Otherwiſe, Multiply the Area 7 the Baſe by the Height, the 
Product gives the ſolid Content, which if in Feet, divide by 27 , 
the ſolid Feet in one Yard, which reduces them to ſolid Yards, if 
in Inches, by 1728, gives ſolid Feet, &c. 


Demonſtration. 


For a Surface AB CD being imagined to move, ſuppoſe 
upwards or downwards, ſo that its Points A, B, C, D, deſcribe 
the Lines AH, BG, CF, DE, and conſequently, each Line 
therein deſcribes other Surfaces, Oc. there will be generated by 
this Motion, a Magnitude called a Solid, having three Dimen- 
fions, viz. Length, Breadth, and "Thickneſs : Therefore that 
Surface ABC D, being divided into little ſquare Area's, and 
moving the Height A H, divided by a like Meaſure for Length, 
may be conceived to produce as many ſmall Cubes, as is the 
Number of the little Area's, in the Surface AB CD, multi- 
plied by the Number of the Diviſions in the Height A H. 


Timber and Stone. 


The Content given by the Said Foot. 

Example 1. How many ſolid Feet are contained in that Piece 
of Timber, whoſe Length is 172 Feet, Breadth 23 Inches, 
and Depth 2 Feet 7 Inches ? | 

Anſw. 86 Feet, 7 Inches, 9 Parts + 


Length: $29 
Ex, 2. A Stone Arie . 7 plow Pear > 
Depth © 2:8 
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3' 5 11 
83 
19 . 07 
„ 
9 1 
22. 6 3 
332% 80 
„ Feet, Inches, Parts. 
bt: -3 14:36 of. 1003-007 8 
3. 9.0.6 
60 Ys 858 
Digging. 


The Content given by the Solid Yard. 


Ex. z. A Vault digged 9g Feet deep, 4: Feet long, and 9 
Inches broad, How many ſolid Yards ? 


4 . 6 Length 

9 . o Depth 
40. 6 

3 - 9 Breadth 
#31 6 

1 
t 


27) 151. 10. 6 Yards, Feet, Inches, Paris. 
„%%% 1606-6 


Example 4. How many Yards of Digging will there be in 3 
Cellar that is 25 Feet 4 Inches long, 15 . 8 broad, and 7 4 Feet 


deep? 


Anſw. 110 Yards, 6 Feet, 8 Inches. 


For the Menſuration of round and ſquare Pillars, Pyramids, 
Cones, Globes, Cylinders, Sc. See Mr. Kerſey's 1oth Chapter 


of his Appendix, 


EX * goo? ,, 6 * 
and Soli Deo Gloria. 
Ky =, $68) 
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